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RULES. 

{Revised October Ut, 1879.) 



Object of the Society. 

I. The object of the Society is to receive at its stated meetingi 
original papers on Science, Art, Literature, and Philosophy, and 
especially on such subjects as tend to develop the resources of 
Australia, and to illustrate its Natural History and Productions. 

JEEonorary President, 

II. The Governor of New South "Wales shall be ex officio 
Honorary President of the Society. 

Other Officers, 

III. The other Officers of the Society shall consist of a 
President, who shall hold office for one year only, but shall be 
eligible for re-election after the lapse of one year ; two Yice- 
Presidents, a Treasurer, and one or more Secretaries, who, with 
six other Members, shall constitute a Council for the management 
of the affairs of the Society. 

Election of Officers and Council, 

IV. The President, Vice-Presidents, Secretaries, Treasurer, 
and the six other Members of Council, shall be elected annually 
by ballot at the Q-eneral Meeting in the month of May. 

V. It shall be the duty of the Council each year to prepare a 
list containing the names of members whom they recommend for 
election to the respective offices of President, Vice-Presidents, 
Hon. Secretaries and Hon. Treasurer, together with the names 
of six other members whom they recommend for election as 
ordinary members of Council. 

The names thus recommended shall be proposed at one meeting 
of the Council, and agreed to at a subsequent meeting: 
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Such list shall be suspended in the Society's Eooms, and a copy 
shall be sent to each ordinary member not less than fourteen days 
before the day appointed for the Annual General Meeting. 

YI. Each member present at the Annual General Meeting 
shall have the power to alter the list of names recommended by 
the Council, by adding to it the names of any eligible members 
not already included in it and removing from it an equivalent 
number of names, and he shall use this list with or without such 
alterations as a balloting list at the election of Officers and 
ConnciL 

GRie name of each member voting shall be entered into a book, 
kept for that purpose, by two Scrutineers elected by the members 
present. 

No ballot for the election of Members of Council, or of New 
Members, shall be valid luiless twenty members at least shall 
record their votes. 

Vacancies during the year. 
Vll. Any vacancies occurring in the Council of Management 
during the year may be filled up by the Council. 

Candidates for admission. 
YUE. Candidates must be at least twenty-one years of age. 

Every candidate for admission as an ordinary member of the 
Society shall be recommended according to a prescribed form of 
certificate by not less than three members, to two of whom the 
candidate must be personally known. 

Such certificate must set forth the names, place of residence, 
and qualifications of the candidate. 

The certificate shall be read at the three Ordinary General 
Meetings of the Society next ensuing after its receipt, and 
dnriug the intervals between those three meetings, it shall be 
suspended in a conspicuous place in one of the rooms of the 
Society. 
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The Tote as to admiBsion shall take place by ballot, at the 
Ordinary General Meeting at which the certificate is appointed 
to be read the third time, and immediately after such reading. 

At the ballot the assent of at least four-fifths of the members 
voting shall be requisite for the admission of the candidate. 

Res. 

IX The entrance money paid by members on their admission 
shall be Two Quineas ; and the annual subscription shall be 
Two Guineas, payable in advance ; but members elected prior to 
December, 1S79, shall be required to pay an annual subscription of 
One Guinea only as heretofore. 

The amount of ten annual payments may be paid at any time 
as a life composition for the ordinary annual payment. 

New Members to be informed of their election, 

X. Every new member shall receive due notification of his 
election, and be supplied with a copy of the obligation (No. 3 in 
Appendix), together with a copy of the Bules of the Society, a 
list of members, and a card of the dates of meeting. 

Members shall sign Rules — Bormal admission, 

XI. Every member who has complied with the preceding 
Bules shall at the first Ordinary General Meeting at which he 
shall be present sign a duplicate of the aforesaid obligation in a 
book to be kept for that purpose, after which he shall be presented 
by some member to the Chairman, who, addressing him by name, 
shall say : — " In the name of the Boyal Society of New South 
Wales I admit you a member thereoE" 

Annual subscriptions^ when due. 

XII. Annual subscriptions shall become due on the 1st of 
May for the year then commencing. The entrance fee and first 
year's subscription of a new member shall become due on the 
day of his election. 



Members whose subscriptions are unpaid to enjoy no privileges. 

Zm. An elected member shall not be entitled to attend the 
meetings or to enjoy any privilege of the Society, nor shall his 
name be printed in the list of the Society, until he shall have 
paid his admission fee and first annual subscription, and have 
returned to the Secretaries the obligation signed by himself. 

Subscriptions in arrears, 
XIY. Members who have not paid their subscriptions for the 
current year, on or before the ^Ist of May, shall be informed of 
the fact by the Hon. Treasurer. 

No member shall be entitled to vote or hold office while his 
subscription for the preyious year remains unpaid. 

The name of any member who shall be t\vo years in arrears 
with his subscriptions shall be erased from the list of members, 
but such member may be re-admitted on giving a satisfactory 
explanation to the Council, and on payment of arrears. 

At the meeting held in July, and at all subsequent meetings 
for the year, a list of the names of all those members who are in 
arrears with their annual subscriptions shall be suspended in the 
Booms of the Society. Members shall in such cases be informed 
that their names have been thus posted. 

designation of Members. 
XV. Members who wish to resign their membership of the 
Society are requested to give notice in writing to the Honorary 
Secretaries, and are required to return all books or other property 
belonging to the Society. 

JSxpulsion of Members^ 
AVI. A majority of members present at any ordinary meet- 
ing shall have power to expel an obnoxious member from the 
Society, provided that a resolution to that effect has been moved 
and seconded at the previous ordinary meeting, and that due 
notice of the same has been sent in writing to the member in 
question, within a week after the meeting at which such resolution 
has been brought forward. 



Bimorary Members, 
XYII. The Honorary Members of the Society shall be persons 
who have been eminent benefactors to this or some other of 
the Australian Colonies, and distinguished patrons and promoters 
of the objects of the Society. Every person proposed as an 
Honorary Member must be recommended by the Council and 
elected by the Society. Honorary Members shall be exempted 
from payment of fees and contributions : they may attend the 
meetings of the Society, and they shall be furnished with copies 
of the publications of the Society, but they shall have no right 
to hold office, to vote, or otherwise interfere in the business of 
the Society. 

The number of Honorary Members shall not at any one time 
exceed twenty, and not more than two Honorary Members shall 
be elected in any one year. 

Chrresponding Members. 

XYIII. Corresponding Members shall be persons, not resident 
in New South "Wales, of eminent scientific attainments, who may 
have furnished papers or otherwise promoted the objects of the 
Society. 

Corresponding Members shaU be recommended by the Council, 
and be balloted for in the same manner as ordinary Members. 

Corresponding Members shall possess the same privileges only 
as Honorary Members. 

The number of Corresponding Members shall not exceed 
twenty-five, and not more than three shall be elected in any one 
year. 

Ordinary Chneral Meetings, 

XIX. An Ordinary Qeneral Meeting of the Boyal Society, to 
be conyened by public advertisement, shall take place at 8 p.m., 
on the first Wednesday in every month, during the last eigbt 
months of the year ; subject to alteration by the Council with 
due notice. 



Order of Business, 

XX. At the Ordinary General Meetings tbe busineBS Bhall be 
tranBacted in the following order, unless tbe Chairman specially 
decide otherwifle : — 

1 — Minutes of the preceding Meeting. 

2 — ^New Members to enrol their names and be introduced. 

3 — ^Ballot for the election of new Members. 

4 — Candidates for membership to be proposed. 

5 — Business arising out of Minutes. 

6 — Communications from the Council. 

7 — Communications from the Sections. 

8 — Donations to be laid on the Table and acknowledged. 

9 — Correspondence to be read. 
10 — Motions from last Meeting. 

11 — Notices of Motion for the next Meeting to be given in. 
12 — Papers to be read. 
13 — Discussion. 
14 — Notice of Papers for the next Meeting. 

Annual General Meeting. — Annual Reports, 

XXI. A General Meeting of the Society shall be held annually 
in May, to receive a Beport from the Council on the state of 
the Society, and to elect OfScers for the ensuing year. The 
Treasurer shall also at this meeting present the annual financial 
statement. 

Admission of Visitors, 

XXII. Every ordinary member shall have the privilege of 
introducing two friends as visitors to an Ordinary General 
Meeting of the Society or its Sections, on the following con- 
ditions : — 

1. That the name and residence of the visitors, together 

with the name of the member introducing them, be 
entered in a book at the time. 

2. That they shall not have attended two consecutive 

meetings of the Society or of any of its Sections in the 
current year. 

The Council shall have power to introduce visitors, irrespective 
of the above restrictions. 
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Council Meetings, 

XXIII. Meetings of the Council of Management shall take 
place on the last Wednesday in every month, and on such other 
days as the Council may determine. 

Absence from Meetings of Council, — Quorum, 

XXIY. Any member of the Council absenting himself from 
three consecutive meetings of the Council, without giving a satis- 
factory explanation in writing, ahaU be considered to have vacated 
his office. No business shall be transacted at any meeting of 
the Council unless three members at least are present. 

Duties of Secretaries, 

XXY. The Honorary Secretaries shall perform, or shall cause 
the Assistant Secretary to perform, the foUowing duties :— 

1. Conduct the correspondence of the Society and Council. 

2. Attend the General Meetings of the Society and the 

meetings of the Council, to take minutes of the pro- 
ceedings of such meetings, and at the commencement 
of such to read aloud the minutes of the preceding 
meeting. 

3. At the Ordinary Meetings of the members, to announce 

the presents made to the Society since their last meeting ; 
to read the certificates of candidates for admission to 
the Society, and such original papers communicated to 
the Society as are not read by their respective authors, 
tind the letters addressed to it. 

•4. To make abstracts of the papers read at the Ordinary 
Qeneral Meetings, to be inserted in the Minutes and 
printed in the Proceedings. 

15. To edit the Transactions of the Society, and to superintend 
the making of an Index for the same. 

6. To be responsible for the arrangement and safe custody 
of the books, maps, plans, specimens, and other property 
of the Society. 



7. To make an entry of all books, maps, plans, pampMets, 

&c., in the Library Catalogue, and of all presentations 
to the Society in the Donation Book. 

8. To keep an account of the issue and return of books, 

&c., borrowed by members of the Society, and to see 
that the borrower, in every case, signs for the same in 
the Library Book. 

9. To address to every person elected into the Society a 

printed copy of the Forms Nos. 2 and 3 (in the 
Appendix), together with a list of the members, a copy 
of the Eules, and a card of- the dates of meeting ; and 
to acknowledge all donations made to the Society, by 
Form No. 6. 

10. To cause due notice to be given of all Meetings of the 

Society and Council. 

11. To be in attendance at 4 p.m. on the afternoon of 
Wednesday in each week during the session. 

12. To keep a list of the attendances of the members of the 

Council at the Council Meetings and at the ordinary 
General Meetings, in order that the same may be laid 
before the Society at the Annual G^eneral Meeting held 
in the month of May. 

The Honorary Secretaries shall, by mutual agreement, divide 
the performance of the duties above enumerated. 

The Honorary Secretaries shall, by virtue of their office, be 
members of all Committees appointed by the Council. 

ContribtUions to the Society, 
XXVI. Contributions to the Society, of whatever character, 
must be sent to one of the Secretaries, to be laid before the 
Council of Management. It will be the duty of the Council to 
arrange for promulgation and discussion at an Ordinary Meeting 
such communications as are suitable for that purpose, as well as 
to dispose of the whole in the manner best adapted to promote 
tiie objects of the Society. 
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3£anaffement of Funds. 

XXYII. The funds of the Society, shall be lodged at a Bank 
named by the Council of Management. Claims against the 
Society, when approved by the Council, shall be paid by the 
Ireasurer. 

All cheques shall be countersigned by a member of the Council. 

Money Orante, 

XXVIII. Grants of money in aid of scientific purposes from the 
funds of the Society — to Sections or to members — shall expire on 
the Ist of November in each year. Such grants, if not expended, 
may be re-voted. 

XXIX. Such grants of money to Committees and individual 
members shall not be used to defray any personal expenses which 
a member may incur. 

Audit Of Accounts, 

XXX. Tw Auditors shall be appointed annually, at an 
Ordinary Meeting, to audit the Treasurer's Accounts. The 
accounts as audited to be laid before the Annual Meeting in 
May. 

Property of the Society to he vested in the President, Sfc. 

XXXI. All property whatever belonging to the Society shall 
be vested in the President, Vice-Presidents, Hon. Treasurer, and 
Hon. Secretaries for the time being, in trust for the use of the 
Society ; but the Council shall have control over the disburse- 
ments of the funds and the management of the property of the 
Society. 

Sections. 

XXXII. To allow those members of the Society who devote 
attention to particular branches of science fuller opportunities 
and facilities of meeting and working together with fewer formal 



resirictioiiB tlian are necessary at the general Monthly Meetings 
of the Society,^*Sections or Committees may be established in 
the following branches of science : — 

Section A, — ^Astronomy, Meteorology, Physics, Mathematics, 

and Mechanics. 
Section B, — Chemistry and Mineralogy, and their application 

to the Arfcs and Agriculture. 
Section 0. — Geology and Palfflontology. 
Section D. — ^Biology, t.e., Botany and Zoology, including 

Entomology 
Section JE, — ^Microscopical Science. 
Section F, — Geography and Ethnology. 

Section G. — Literature and the Pine Arts, including 

Architecture. 
Section H. — Medical. 
Section J. — Sanitary and Social Science and Statistics. 

Section Ootnmitteee — Card of Meetings. 
yX'XiiT . The %x^ meeting of each Section shall be appointed 
by the Council. At that meeting the members shall elect their 
own Chairman, Secretary, and a Committee of four ; and arrange 
the days and hours of their future meetings. A card showing 
the dates of each meeting for the current year shall be printed 
for distribution amongst the members of the Society. 

Membership of Sections, 

XXXIV. Only members of the Society shall have the privilege 
of joining any of the Sections. 

Reports from Sections, 

XXX V. There shall be for each Section a Chairman to preside 
at the meetings, and a Secretary to keep minutes of the pro- 
ceedings, who shall jointly prepare and forward to the Hon. 
Secretaries of the Society, on or before the 7th of December in 
each year, a report of the proceedings of the Section during 
that year, in order that the same may be transmitted to the 
Council. 
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Shorts, 

XXXVI. It shall be the duty of the President, Yice-Presidents, 
and Honorary Secretaries to annually examine into and report to 
the Council upon the state of — 

1. The Society's house and effects. 

2. The keeping of the official books and correspondence. 
8. The library, including maps and drawings. 

4. The Society's cabinets and coUections. 

Cabinets and Collections. 

XXXVII. The keepers of the Society's cabinets and collec- 
tions shall give a list of the contents, and report upon the 
condition of the same to the Council annually. 

Documents, 

XXXVIII. The Honorary Secretaries and Honorary Treasurer 
shall see that all documents relating to the Society's property, 
the obligations given by members, the policies of insurance, and 
other securities shall be lodged in the Society's iron chest, the 
contents of which shall be inspected by the Council once in every 
year ; a list of such contents shall be kept, and such list shall be 
signed by the President or one of the Vice-Presidents at the 
annual inspection. 

Branch Societies, 

XXXIX. The Society shall have power to form Branch So- 
cieties in other parts of the Colony. 

Library, 
XL. The members of the Society shall have access to, and 
shall be entitled to borrow books from the Library, under such 
regulations as the Council may think necessary. 

Alteration of Bules, 
XLI. No alteration of, or addition to, the Eules of the Society 
shall be made unless carried at two successive General MeetingSi 
at each of which, twenty-five members at least must be present. 



THE LIBRARY. 

1. During the Session, tlie Library shall be open for consul- 
tation and for the issue and return of books between 4 and 6 
p jn. on the afternoon of each Wednesday, and between 7 and 10 
p jn. on the evenings of Monday, Wednesday, and Friday, and 
during the recess (January to end of April) on Wednesdays, 
from 4 to 6 and 7 to 10 p.m. 

2. No book shall be issued without being signed for in the 
library Book. 

3. Members are not allowed to have more than two volumes 
at a time &om the Library, without special permission from one 
of the Honorary Secretaries, nor to retain a book for a longer 
period than fourteen days ; but when a book is returned by a 
member it may be borrowed by him again, provided it has not 
been bespoken by any other member. Books which have been 
bespoken shall circulate in rotation, according to priority of 
application. 

4. Scientific Periodicals and Journals will not be lent until 
the volumes are completed and bound. 

5. Members retaining books longer than the time specified 
shall be subject to a fine of sixpence per week for each volume. 

6. The books which have been issued shall be called in by the 
Secretaries twice a year ; and in the event of any book not being 
returned on those occasions, the member to whom it was issued 
shall be answerable for it, and shall be required to defray the 
cost of replacing the same. 
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Form No. 1. 
BoTiii SooisTT ov Kbw South Wilbs. 

CertifiecOe of a Candidate for Election, 
Name 

Qualification or occupation 

Address 

being desirous of admission into the Boyal Society of New South Walee, we, 

the undersigned members of the Society, propose and recommend him as a 

proper person to become a member thereof. 

Dated this day of 18 . 



Fbok Febsoital Kkowlkdgb. 



Fbom G-svbbal Ekowisdob. 



Signature of candidate 

Date receired 18 . 

*«* This oertiflcate must be signed by at least three members, to two of whom the 

candidate must be perwnaUy known. 



Form No. 2. 

BoTAL Society of New South Wales. 

The Society's House, 
Sir, Sydney, 18 . 

I hare the honour to inform you that you hare this day been elected a 
member of the Royal Society of New South Wales, and I beg to forward to 
you a copy of the Boles of the Society, a printed copy of an obligation, a list 
of members, and a card announcing the dates of meeting during the present 
session. 

According to the Begulations of the Society {vide Bole No. 9), you are 
required to pay your admission fee of two guineas, and annual subscription 
of two guineas for the current year, before admission. You are also requested 
to sign and return the enclosed form of obligation at your earliest conyenience. 

I haye, &o., 

GDo Hon. Secretaiy. 

Form No. 3. 

BoYAii SoonnT ov New South Wales. 

I, the undersigned, do hereby engage that I will endeayour to promote 

the interests and welfare of the Boyal Society of New South Wales, and to 

obserye its Bules and By-laws, as long as I shall remain a member thereof. 

Signed, 
Address 

Date 



Form No. 4. 

BoTAL Socnrrr ov New South Wa£B8. 

The Society's House, 
Sip, Sydney, 18 . 

I hare the honour to infonn you that your annual suhscripiion of 
for the current year became due to the Boyal Society of New South 
Wales on the 1st of May last. 

It is requested that payment may be made by cheque or Post Office order 
drawn in f arour of the Hon. Treasurer. 

I hare, &c., 
^o Hon. Treasurer. 



Form No. 5, 
BoTAL SooiBTr ov New South Wales. 

The Society's House, 
Sir, Sydney, 18 • 

I am desired by the Boyal Society of Kew South Wales to forward to 
you a copy of its Journal for the year 18 , as a donation to the library of 
your Society. 

I am further requested to mention that the Society will be thankful to 
receiTe such of the rery Taluable publications issued by your Society as it 

may feel disposed to send. 

I haye the honour to be. 

Sir, 

Your most obedient serrant, 

Hon. Secretary. 



Form No. 6. 

BOTAL SOOZSIT OF NeW SOUTH WaIiB8. 

The Society's House, 
Sir, Sydney, 18 . 

On behalf of the Boyal Socieiy of Kew South Wales, I beg to acknow- 
ledge the receipt of and I am directed to conrey to you the 
best thanks of the Society for your most valuable donation. 

I have the honour to be. 
Sir, 
Your most obedient servant, 

Hon. Secretary. 



Form No. 7. 

Balloting lArifor the Sleetian qf ike Qffieen and CowieiL 

BoYAL Sooutt ov New Sottth Walks. 

Date 

BiXEororo Lzsr for the deddon of the OiBcen and OounciL 



Present GoiindL 


Neines piopoeed ai Memben of the otm OoondL 




Preeident. 






Vice-Presidents. 






Hon. Treasnrer. 






Hon. Secretaries. 












Members of Council. 























If you wish to substitute any other name in place of that proposed, erase 
the printed name in the second column, and write opposite to it, in the third, 
that which you wish to substitute. 



/ 



NOTICE. 

Members are paxticnlarly requested to commniiicate any chaugt) 
of address to the Hon. Secretaries, for which purpose this slip is 
inserted. 



Corrected Addresn. 



Name 



Titles, ke. 



Address 



Date 



To the 

Hon. Secretaries, 

The Royal Society of N. S. W., 

37, Eliaabeth-st., Sydney. 



nST OF THE MEMBERS 



OF THB 



|^0sal ^ttietg joI fUfof ^mtt(( Wxiks, 



P Members who have eontribated papers which have been published in the Society's 
nsasMtlans or Journal ; papers publisned in the Transactions ox the Philosophical Society 
are also included. The nnmenls indicate the number of such contributions. 

Members of the Ooundl. 

Uto Members. 



I 



1877 
1877 
1877 
1877 
1864 
1878 
1874 
1870 

1868 
1873 
1866 

1876 

1877 
1877 
1876 
1878 
1879 
1876 
1878 
1878 



PI 
PI 



1876 
1878 
1877 
1878 
1876 

1878 
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Abbott, JoBepli Palmer, Wentworth Coort, Elixabeth-street. 

Abbott, Thomas Kingsmill, P.M., G-uxmedah. 

Abbott, W. B., Glengarry, Wingen. 

Adams, Francis, A.J.S. Bank, Sydney. 

Adams, P. F., Surveyor Gkneral, Kinibilli Point, St. Leonards. 

Alexander, Gkorge M., 48, Margaret-street. 

Alger, Jobn, Macqnarie-street. 

AUen, The Hon. Sir George Wigram, M.P., Speaker of the 
Le^islatire Assembly, 124, Bli^beth-street North. 

Allerdmg, P., Himter-street. 

Allerding, H. B., Hunter-street. 

AUwood, Ber. Canon, B.A. Cantab., Yioe-Chancellor, Univenity 
of Sydney, Woollahra. 

Alston, John Wilson, M.B. Edin., Mast. Surg. Edin,, 456, Pitt- 
street. 

Anderson, A. W., Oriental Bank, Sydney. 

Anderson, H. G. L., M.A, Sydney Ghrammar School. 

Armstrong, W. D., Surveyor General's Office. 

Archer, W. H., F.I.A., Australian Club. 

Amheim, B. H., Boyal Mint, Sydney. 

Atchison, Cunningham Archibald, C.E., North Shore. 

Atherton, Ebenezer, M.B.C.S. Sng,, O'Connell-street. 

Austen, Heniy, Hunter-streec. 



Backhouse, Benjamin, " Ithaca," Elizabeth Bay. 
Backhouse, Alfred P., M.A., " Ithacs," Elizabeth Bay. 
Baker, Hon. E. A., Minister for Mines, Mining Depurtment. 
Balfour, James, Union Club. 
Barkas, Wm. James, lie. B. Col. Phys. Lond,, M.B.C.S. Enff,^ 

Warialda. 
Barker^ Francis Lindsay, 180, Pitt-stteet. 
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Elected. 
1879 
1876 
1876 
1878 
1880 

1876 
1868 
1876 

1877 
1876 
1876 
1869 
1877 
1878 
1878 

1878 
1878 
1880 
1877 
1872 
1879 
1874 
1876 

1871 
1868 

1879 
1876 
1878 
1876 
1880 
1876 
1877 
1876 
1876 
1877 
1878 
1876 

1880 
1878 
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PI 



1876 
1876 
1880 
1876 



Barraclongh, William, 2, Yurong-Btreet. 

Bartels, W. 0. W., Union Club. 

Bassett, W. R, M.B.C.S., Eng,, Bathnnt. 

Bajlej, G^rge W. A., Bailwaj Department, Phillip-street. 

Beattie, Joeli. A., Lie. E. k Q. Coll. Phys., Irel,^ Xic. B. CdIL 

Sur.y Irel.y Parramatta. 
Bedford, W. J. G-., M.B.C.S. Sng., Staff Surgeon. 
Beilbj, E. T., Pitt-street. 
Belmre, Thomae B., M.D. Edin,, M.B.C.S. ^i^., 168 Elifli- 

beth-street. 
Belfield, Algernon H., ErerBleiffb, Armldale. 
Belisario, John, M.D., Lyons' Terrace. 
Benbow, Clement A., 24, College-street. 
Bensusan, S. L., Exchange, Pitt-street. 
Bennett, George P., C.M.Z.S., Toowoomba, Queensland. 
Bemey, Augustus, H. M. Customs, Sydney. 
Bestic, Edwin Henry, L.B.C.S., Irel., L.B.C.P., j^im., Arthnn- 

leigh-terrace. 
Black, Reginald James, Bank of New South Wales, Sydney. 
Black, Morrice A., F.I.A., Actuary, Mutual Provident Socie^. 
Blackmann, C. H. E., 267, George-street. 
Bladen, Thomas, William Henry street, Ultimo. 
Bolding, H. J., P.M., Newcastle and Union Club. 
{Bond, Albert, Bell's Chambers, Pitt-street. 
Bowen, George M. C, Eeston, Kirribilli Point, North Shore. 
Brady, Andrew Jolm, lie. E. k Q. ColL Phys. Ireh, lie. S. 

ColL Sur. IreLt Lyons' Terrace. 
Brazier, John, C.M.Z.S., Corr. M.R.S., Tas., 82, Windmill-street. 
Brereton, John Le Gay, M.D. 8i» Andrew* 9^ L.B.C.S. Edim,^ 

Domain Terrace. 
Brindley, Thomas, Nepean Cottage, Bourke-street, Bedfem. 
Brodribb, W. A., M.L.A., F.B.G-.S., Double Bay. 
Brooks, Joseph, F.B.G-.S., Hope Bajik, Nelson-st., WooUahra. 
Brown, Henry Joseph, Newcastle. 
Brown, John Studd, Dubbo. 

Brown, Thomas, Eskbank, Bowenfels, and Australian Club. 
Bundock, W. C, Australian Club. 
Bum, James Henry, 93, Palmer-street, WooUoomooloo. 
Burton, Edmund, Land Titles Office, Elizabeth-street North. 
Bumell, Arthur, Survw Office. 
Burnett, Robt. H., C.E., Railway Department. 
Busby, The Hon. William, M.L.C., "Redleaf," South Head 

Road, Woollahra. 
Bush, Thomas James, Gas Works, Sydney. 
Butterfield, George, Surrey Office. 



Cadell, Alfred, Tegetable Creek, New England. 
Cadell, Thomas, Wotonga, East St. Leontuds. 
Caird, Georee C., Lillingstone, Ocean-street, WooUahrf.* 
Campbdl, iJlan, L.R.C.P., Qlasffow, Yass. 
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Campbell, The Hon. Alexander, M.L.C., Woollalira. 
Campbell, The Hon. Charles, M.L.C., Clunes, South Kingston. 
Campbell, The Hon. John, M.L.C., Clunes, South Kingston. 
Cameron, John, snryeyor, Barringun, vid Bourke. 
Campbell, Bevd. Joseph, B.A., " Edgarrille," Botany-street, 

Surrj Hills. 
Cane, Alfred, 110, Victoria-street. 
Cape, Alfred J., ** Torfrida,'' Elizabeth Bay. 
Chandler, Alfred, 186, Pitt-street. 
Chard, J. S., District Surveyor, Armidale. 
Chatfield, William, 69, Fitt-street. 
Chisholm, Edwin, M.D., M.B.C.S., L.S. A., &c., Ashfleld. 
Christie, Wm., L.S., Hawthorn Lodee, Q-len Innes. 
Clarke, William, E. S. & A. C. Bank, Pitt-street. 
Clay, William French, M.A., Cantab., M.D. Syd., M.B.C.S. Snff., 

fellow of St. Paul's Col., North Shore. 
Clune, Michael Joseph, M.A., Lie. K. & Q. ColL Phys. Irel,, 

Lie. B. Coll. Sur. Irel., 12, College-street. 
Codrington, John fVedk., M.B.C.S., E. ; Lie. B.C. Phys., L. ; 

Lie. B.C. Phys., i!cUn.^ Orange. 
Collie, Beyd. Bobert, The Manse, Wellington-street, Newtown. 
Colquhoun, Qeorge, 8, Mona-terrace, Busbcutters' Bay. 
Colyer, Henry Cox, M.A., Clinton, Liverpool-street, Darlinghurst 
Colyer, John Ussher Cox, A.S.N. Company, Sydney. 
Comrie, James, Northfield, Kurrajong Heights. 
Conder, Wm., Survey Office, Sydney. 
Cottee, Wm. Alfred, Spring-street. 
Cox, The Hon. Qeorge Hemry, M.L.C., Mudgee, and Union 

Club, Sydney. 
CoXi James, M.I). JEdin. C.M.Z.S., F.L.S., Hunter-street. 
Cracknell, E. C, Superintendent of Telegraphs, Telegraph Officei 

George-street. 
Creed, J. Mildred, M.B.C.S. JEn^., Scone. 
Croudace, Thomas, Lambton. 
Cunninghami Andrew, Lanyon, Queanbeyan. 






Daintrey, Edwin, " .£olia," Bandwick. 

Dalgamo, John Y., Teleeraph Office, George-street. 

Dansey, Gkorge fVedenck, M.B.C.S. London, Cleveland-street, 

Bedfem. 
Bangar, Frederick H., " Greenknowes," Darlinghurst. 
Barley, Cecil West, Newcastle. 
Barley, F. M., M.A., Union Club, Sydney. 
Davenport, Samuel, Adelaide, South Australia. 
Dean, Alexander, J.P., Elizabeth-street. 
Deck, John Field, M.D., 261, Macqnarie-street. 
Deffell, George H., Bavfield, Woolwich Bead, Hunter's Hill. 
De Lissa, S., 3, Barrack-street. 
De Salis, The Hon. Leopold Fane, M.L.C., Cuppercumbalong, 

Lanyon. 
De Salis, L. W., junr., Strathmore, Bowen, Queensland. 
Dibbs, George B., M.P., 131, Pitt-street. 
Dight, Arthur, Bichmond. 
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1866 
1880 
1863 
1879 
1877 
1878 
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1878 



tDizon, W. A., F.O.S., FbUow and Member Lut. of CheoMrj 
of Gt. Briteinand IreL, Leotarer on Ohemiatry, Behool 
of Arts ; Cfaemioal Laboratoiy, Sdhool of Aits, Sjdiiflj. 

BizBon, Onog, M.B., CM., Xdin,, M.B.C.S., JEmff., 2, danndon 
Tenmoe, Elizabeth-rtnet. 

Dizson, Thomas, M.B., CM., Edim., Ill, Yiotoria-street. 

Bocker, Bmest, M.A. S^^dm., Carlmllen, Parramatta. 

Docker, Wilfred L. Cnugstone, William-street South. 

Bouelas, James, L.B.CS. Sdim,, Hope Terrace, Glebe Boad. 

DowUng, Neville, Wallaoe-street, Woollahra. 

Drake, William Hedler, Fellow of the Inst, of Bankers, LondL, 
Colonial Bank of If ew Zealand, Nelson, N.Z. 

Da Faor, Ecdeston, F.B.O.S., Lands Offioe. 



Bales, Joha, Dnckenfield Park, Morpeth. 

Egan, Mjles, M.B.C.S. Enff,, 2, Hyde Park Terrace, Liverpool- 

street. 
Bichler, Charles F., M.D. HMelberg, M.B.C8. Eng,^ Bridge- 

SvFBet. 

Eldred, W. H., 119, Castlereagh-street. 

Ellis, Thomas Angostns, CE., City Engineer, Newcastle. 

Eyans, G^rge, Como, Darling Point. 

Brans, Owen Spencer, M.B.O.S. Bng,^ Darling-street, Balmain. 



Fache, Charles James, Cleveland House, Bedfem. 

Fair&x, Edward B., 177, Maoquarie-street. 

Fairfax, James B., Serald Offioe, Hunter-street. 

FeiguBon, James W., 35, Bialto Terrace, Darlinghurst. 

Finlayson, David, Manager, Union Bank. 

Firth, Ber. Frank, Wealeyan Parsonage, St. Leonards. 

Fischer, Carl F., M.D., M.B.CS., Eng.i L.B.CP., Lomi.% 
F.G.S.; F.L.S.; F.B.M.S.; Member Imp. Botanical and 
Zoological Society, Vienna; Corr. Member Imp. Geogn^hioal 
Society, Vienna ; 251, Macquarie-street. 

Fitzgerald, B. D., F.L.S., Smreyor General's Offioe. 

Flarelle, John, Gheorge-street. 

Forbes, Alexr. Leith, M.A., Dept. of Public Instruction. 

Fortescue, G., M.B. Xoad., F.B.C.S., F.L.S., Lyons' Tenftoe. 

Foreman, Joseph, M.B.CS. Lond.^ L.B.C.P. Edin*^ Lithgow. 

Eraser, A. C, 236, Albion-street. 

Eraser, Bobert, 12, Barrack-street. 

Eraser, Hon. John, M.L.C, York-street. 

Fuller, Francis John, Market Buildings, Hunter-street, Newoaitle. 



1879 
1880 

1877 

1888 

1877 
1878 
1878 
1876 
1879 
1878 
1876 
1875 
1876 



1876 
1878 
18G9 
1876 

• 

1876 
1873 
1878 
1877 
1877 



PI 



PI 



1880 
1864 
1878 

1880 
1874 
1877 
1877 
1878 
1878 
1877 
1874 

1876 
1875 
1877 
1878 
1878 
1880 
1876 



GUbiiel, 0. Louib, care of Dr. J. J. Hill, Lambton. 

Gardiner Ber. Andrew, M.A.| Bensdale, P^rmont Bridge 

Boad. 
OtanBej, Bar. C. F., Christ Ohiiroh Panonage, Sydney. 
Garran, Andrew, LL.D., Sydney Morning R^tUd Office, Hanter- 

etreeta 
Garran, J. P., Bast St. Leonards. 
Gedye, Oharles Townsend, " Bastboume," Darling Point. 
George, Hngh, Sydney Morning Herald Office. 
George, W. B, 860 Geor^street. 
Gerard, Prands, Occupation of Lands Office. 
Giblin, Vincent W., Australian Joint Stock Bank, Sydney. 
Gilchrist, W. O., Gtreenknowes, Potts's Point. 
GHlliat, Henry Alfred, Australian Club. 
Giilman, Thomas Henry, B.A., CM., M.D., Queen's Unir. IreL, 

ICast. Surg. Queen's Unir. Irel, Carlton Terrace, Wynyard 

Square. 
Gipps, F. B., 134, Pitt-street. 

Goddard, William C, The Ezchasige, New Pitt-street. 
GkxHllet, John H., George-street. 
Goode, George, M.A., M.D., M. Oh., Trin. Coll., Dub., Bnfield 

House, Camden. 
Gbaham, Hon. Wm., M.L.C., Stratheam House, Wayerley. 
Greares, W. A. B., Armidale. 
Gbiffiths, Frederick C, Macquarie-street. 
Griffiths, G. Neyille, The Domain, Sydney. 
Gumey, T. T., M.A. Cantab., late Fellow of St. John's College, 

Cambridge, Professor of Mathematics and Natural Pni- 

losophy, Uniyersity of Sydney. 
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Haege, Hermann, 127, Pitt-street. 

Hale, Thomas, Gresham-street. 

Hall, Bichard T., care of W. H. Quodling, Esq., Public Works 

Department. 
Halligan, Gerald H., C.E., MarrickTille 
Hardy, J., Hunter-street. 
Hargrave, Lawrence, 94, Upper William-street. 
{Harrison, L. M., Ifacquarie rlaoe. 
Hart, Lndoyico, Wemyss-street, Stanmore. 
Haviland, E. Cyril, 15 Bridge-street. 
Hawkins, H. S., M.A., Balmain. 
Hay, The Hon. Sir John, K.C.M.G., M.L.C., A.M. Aberdeen^ 

President of the Legislatiye Council, Bose Bay, Woollahra. 
Heaton, J. H., Iknon and Country Office, Pitt-street. 
Helsham, Douglass, Heaton, Homebush. 
Henry, James, 754, George-street. 
Herbom, E. W. L., "Flinton," Glebe Point Boad. 
Herbom, Eugene, " Flinton," Glebe Point Boad. 
Hem, Charlm B., " BUora," Queen-street, WooUahra. 
Heron, Henry, solicitor, 49, Hunter-street. 
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Hewctt, Thomas Edward, The ObserratoTj, Sydnej. 

Higging, R. Gt., Clifford, Potts's Point. 

Hills, Bobcrt, Elizabeth Bay. 

Hill, Jno. James, J.P., L.R.O.P.E., L.F.P., and S.a.Ii.l[., 

Lampton, Newcastle. 
Hill, Jos. Higham, M.D., TJnlT. JBrutseU, F.B.C.S., Edin.^ &c., 

Kensington, Glenmore Road. 
Hitchins, Edwd. Ljtton, Florence, Victoria-street, Darlinglmrflt. 
Hindson, Lawrence, Exchange Buildings, Pitt-street. 
fHirst, Geo. D., 379, G^rge-street. 
Hodgson, Bey. E. G., M.A. Oxon,^ S.C.L, Yioe- Warden of 

St. Paul's College, XJniyersitjr. 
Hodgson, Wilfred, M.D., 67, Begent-street. 
Holt, The Hon. Thomas, M.L.C., Sydney. 
Hobroyd, Arther Todd, M.B. Caniab., M.D. Edin., F.L.S., 

F.Z.S., F.B.a.S., Master-in-Equity, Sherwood Scnibs, 

Parramatta. 
Horton, Bey. Thomas, Ina Terrace, Woollahra. 
Houison, Andrew, B.A., M.B.C.M., 128, Phillip-street. 
Hume, J. K., Cooma Cottage, Yass. 
fHunt, Robert, F.G.S., Associate of the Boyal School of 

London, Deputy Master of the Royal Mint, Sydney. 



Icely, Thos. R., Carooar. 

Inglis, James, Redmyre. 

Innes, Sir J. George L., Rnt., Darlinghurst. 

Iredale, Lancelot, A.F., Goolhi, Gunnedah. 



Jackson, Arthur Leyett, Goyemment Printing Office. 
Jackson, Henry Willan, M.R.C.S. Enff., Lie. R. C. Phys., Edin,, 

130, Phillip-street. 
Jackson Robert, 89, Pitt-street North. 
Jaryie, Rey. A. Milne, XJniy. Council, Edin., Soots* Church, 

Sydney. 
Jefferis, Rey. James, LL.B., " The Retreat," Newtown. 
Jenkins, Richard Lewis, M.R.C.S., Nepean Towers, Douglass 

Park. 
Jennings, P. A., Sir, K.C.M.G., Edgecliffe Road, WooUahra. 
Jennings, W. E., B.A., Mining Department, Sydney. 
Jones, James Aberdeen, Lie. R.C. Phys. Edin., Booth-street, 

Balmain. 
Jones, Richard Theophilns, M.D. Sgdn., L.R.C.P. Edin., Aflbfield. 
Jones, P. Sydney, M.D. Lond., F.B.C.S. ^fi^.. College-street. 
Jones, Edward Lloyd, 345, George-street, Sydney. 
Jones, James, Bathurst-street. 
Jones, Griffith Eyan RusseU, B.A, S^d,, 382, Crown-stxvet, 

Sony HUls. 
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Jones, John Treror, 856, Lirerpool-street. 

Johnson, James W., ** firooksby," Double Bay. 

Josephson, Joshua Frej, F.G.S., District Court Judge, Enmore 

Boad, Newtown. 
Josephson, J. P., Assoc. Mem. Inst. C.E., 253, Maoquarie-street 

North. 
Joubert, Numa, Noumea. 



Eeele, Thos. Wm., Harbours and Biyers Department, Phillip- 

street*. 
Keep, John, Broughton, Leichhardt. 

Kemmis, Ber. Thomas, St. Mark's Parsonage, Darling Point. 
Kennedy, Hugh, B.A. Oxon, Begistrar of the Sydney XJniTer- 

sity. 
Kine, Philip G., William-street, Double Bay. 
Kinloeh, Jonn, M.A., Hurlstone College, Ashfield. 
Knaggs, Saml. J., M.D., Newcastle. 
Sjiox, G^rge, M.A., Caniah.f King-street. 
Knox, Edwajd, 24, Bridge-street. 
Knox, Edward, jun., " Fiona," Double Bay. 
Kopsch, G-., Telegraph Department. 
Kretschmann, Joseph ; care of Mr. Moss, Hunter-street. 
Kyngdon, F. B., 221, Darlinghurst Boad. 
Kyngdon, Fred. H., M.D. Aberdeen ; L.8.A.,X.; M.B.C.S., E,; 

CM., Aberdeen, North Shore. 



Langley, W. E., Berald Office, Sydney. 

Latta, Qt. J., Hawthorne, Crystal-street, Petersham. 

Laure, Louis Thos., M.D. Surg. Univ. Paris, 188, Castlereagh- 

Leask, John L., M.B.C.M. Bdin., "Terra BeUa," Pyrmont 

Bridge Boad. 
tLeibius, Adolph, Ph. D., BeideUerg, F.C.S. ; Fel. Inst. 

Chemistry of Gt. Brit, and Irl. ; Senior Assayer to the Sydney 

Branch of the Boyal Mint, Hon. Secretary. 
Lenehan, Henry Alfred, Sydney Observatory. 
fLiyersidge, Archibald, F.C.S. ; FeL Inst. Chemistry of Qd. Brit. 

and Irl. ; F.G.S. ; F.L.S. ; F.B.G.S. ; Assoc. Boy. Sch. 

Mines, Land. ; Mem. Phy. Soc. London ; Mem. Mineralogioal 

Soc. Gt. Brit, and Irel. ; Cor. Mem. Boy. Soc. Tas. \ Cor. 

Mem. Senckenberg Institute, Frankfurt; Cor. Mem. Soc. 

d'Aoclimat. Mauritius ; Hon. Fel. Boy. Hist. Soc. Lond. ; 

Mem. Min. Soc. of France; Professor of Chemistry and 

Mineralogy in the Uniyersity of Sydney, Son, Secretary, 
I Union Club. 
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Liyingi Jolm, Manaloo, North Shore. 

Lloyd, George Alfred, F.R.a.S., " Soottforth," Elinheth Bay. 

Loftus, His Kxcellency The Right Hon. Lord Augustus, Q.C.B., 

&c., &c., &c., Son, FretideiU. 
Lord, The Hon. Francis, M.L.G., North Shore. 
Lord, Georee Lee, Kirketon, Darlington. 
Low, Hamilton, H.M. Customs. 
Low, Andrew S., Merrylands, Granyille. 



McCarthy, W. F., solicitor, Pitt-street. 

M'Culloch, A. H., jun., 165, Pitt-street. 

M'Cutcheon, John Warner, Assayer to the Sydney Branoh of the 

Boyal Mint. 
MacDonald, Ehenezer, Oriental Bank, Sydney. 
MacDonnell, William, 312, George-street. 
MacDonnell, William J., F.R.A.8., George-street. 
MacDonnell, Samuel, 312, George-street, Sydney. 
M*Kay, Dr., Church Hill. 
M'Kinney, Hugh G., Assoc. Mem. Inst. C.E., " Seaton/' Point 

Piper Road, Paddington. 
MacLaurin, Henry Norman, M.A., M.D. XJniy. Edin,, lie B. 

Coll. Sur. JEdin., No. 155, Macquarie-street. 
{MacPherson, Rey. Peter, M.A., 241, Carlingford Terrace, 

Albion-street, Sydney. 
Mackenzie, John, F.G.S., Examiner of Coal Fields, Newcastle. 
Mackenzie, W. F., M.R.C.S., En^., Lyons* Terrace. 
Mackenzie, Rev. P. F., " Friendville," Paddington. 
Mackonzie, R., The Exchange Corner. 

Mackellar, Chas. Kinnard, M.B., CM., Gku., Lyons' Terrace. 
Maiiland, Duncan Mearns, junior, " Aireba," Stanmore Boad. 
Makin, G. E., Berrima. 

Manfred, Edmund C, Montague-street, Gbulbum. 
Mann, John, Neutral Bay. 
Manning, James, Milson's Point, North Shore. 
Manning, Frederick Norton, M.D. Uniy. 8i. And., M.R.C.8. 

Efiff., Lie. Soc. Apoth. Lond., Gladesyille. 
Mansfield, G.A., Pitt-street. 
Markey, James, L.R.C.S., Irel., L.R.C. Phys., Edi»., Begent- 

street. 
Markloye, Robert J., 52, Pitt-street. 
Marano, G. Y., M.D. Uniy. Naples, Clarendon Terrace, Elisabeth- 

streeb. 
Marsden, The Right Rey. Dr., Bishop of Bathurst, Bathnrst. 
Marsh, J. M., EdgecUfP Road, Woollahra. 
Marshall, George, M.D. Uniy. Glas.y lio. R. Coll. S. .Stftn., 

Lyons' Teirace. 
Martin, Rey. Georee, Parramatta. 
Masters, Edward, liurlei, MarrickTille. 
Mathews, R. H., Singleton. 
Matthews, Robert, Tumut-street, Adelong. 
Merriman, James, Miller's Point. 
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Mesl^, B. Harin de la, Bvarejat General's OiBoe. 

Metcalfe, Michael, Bridge-street. 

Milford, F., MJ>. Heidelberg, M.B.C.8. J?tt^., 3, darandon 
Terrace, Hyde Park. 

Millard, Ber. Henry Shaw, Newcastle Grammar SchooL 

Moir, James, Marguet-street. 
fMontefiore, E. L., Macleay-street. 

Montefiore, Octayius L., Belgian Consul, Gresham-stzeet. 
fMoore, Charles, F.L.S., Director of the Botanic Gkodens, 
Botanic Gardens, Viee^Prendent. 

Moore, Fred.-H., Exchange Buildings. 

Morehead, B. A. A., 80, O'Connell-street. 

Morgan, Cosby William, M.D. Sruuele, L.B.C.P. Zond., New- 
castle. 

Morgan, AUan Bradley, M.B.C.S. Etu;., Lie Mid. lie. B. CoU. 
Phys. Sdin., Ashenfaurst, Burwood. 

Morgan, T. C, L.B.C.S. JSdin., M.K. & Q. CoU. Phys. Ireland, 
55, Castlereagh-street. 

Morrell, G. A., C.E., Pitt-street. 

Morris, William, F.F.P.S. Qlae, ft F.B.M.S.L., 5, Carlton Terraoe, 
Wynyard Square, Sydney. 

Moses, David, '' Auroyida," Forest Lodge. 

Mountain, Adrian C, City Surreyor, Town Hall. 
IMullens, Josiah, F.B.G.S., 34, Hunter-street 

Mullins, John, F.L., M.A., 211, Macquarie-street. 

Mumin, M. £., Eisenfels, NattaL 

Murray, W. G., 52, Pitt-street. 

Myles, Chas. Henry, Wymela, Burwood. 



Neill, Waiiam, City Bank, Pitt-street. 

Neill, W. J. Walter, City Bank, Pitt-street. 

Neill, A. L. P., City Bank, Pitt-street. 

Newman, W., care of Messrs. David Jones & Co., G^rge-street. 

Newton, John, " Pnidho," Darling Point. 

Nilson, Aroid, Department of Mines. 

Norton, James, Hon., M.L.C., solicitor, Spring-street. 

Nott, Thomas, M.D. Aberdeen, M.B.C.S. Sn^., Ocean-street, 

Woollahra. 
Nowlan, John, Union Cluh and West Maitland. 
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1876 
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1876 



Oftkes, Arthur W., M.B., O.M., L.R.C.P., L.B.C.S., Xdm., 

" Chiswick/' Ocean-street, Woollahra. 
O'Connor, Dr. Maurice, 223, Yiotoria-street. 
OgilTjr, James L.,Oriental Bank, Sjdney. 
OUey, Rey. Jacob, Manhr. 
O'BeUlj, W. W. J., M.D., M.O., Q. Uniy. Irel, M.B.CA, i?«^., 

Liyerpool-street. 



Paling, W. H., " Wonden," Cambridge-street, Petersbom. 

Palmer, J. H., Legislatiye Assembly. 

Palmer, Joseph, 183, Pitt-street, 

Parrott, Thomas S., C.E., Ashfield. 

Patenon, Hugh, junr., 229, Macquarie-street. 

Paterson, James A., Union Bank, Pitt* street. 

Paterson, Alexander, M.D., M.A., " Hillcrest," Stanmore Bond. 

Pedley, PerceTal B., 48, Wynyard Square. 

Perkins, Henry A., Pembrook, Johnson-street, Balmain. 
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Is addresaing you this eyening, I am happy in being able to 
oongratulate my fellow members on the prosperous condition of the 
Society, financially and otherwise, on this its fifty-ninth anni- 
Teraaiyy i^e., if we date from the year 1821, when the first Society 
of the kind was established, by the name of the Philosophical 
Society; or the thirtieth annual meeting, if we consider this Society 
established in the year 1850. The Society formed in 1821, as 
most of you have learned from a former address, had but a brief 
duration, arising mainly from disunion among the few members 
who composed it, of whom, it is sad to state, there is now not a 
survivor. Let us earnestly hope that the same cause will not in 
any way affect us, as it is very certain that if any antagonistic 
feelings should again arise among the members, we shoiQd soon 
cease to be useful as a body, and ere long, I fear, die out from 
sheer inanition. Since the re-establishment of the Society in 1850, 
although it has undergone many vicissitudes, and changed its name 
more than once, it has yet been continuous under some form, and 
the members hitherto have always been animated by a unity of 
spirit and good fellowship, which I sincerely trust will be con- 
tinued. Of those who joined the Society in 1850, Mr. B. A. 
Morehead and myself are now the only members who have not 
severed our connection with it. As will be readily imagined, the 
Society since its establishment has not always been in a flourishing 
condition — ^it has had its seasons of success and times of depres- 
sion. Until within the last few years its greatest prosperity was 
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from 1856 to about 1863. The income was then so much greater 
than the expenditure that the Council were able to inyest surplus 
funds in Gk>yemment debentures to the extent of some hundreds of 
pounds, but a reaction took place for which it was difficult to 
account, and the debentures had to be sold one after the other to 
meet current expenses, and when the last debenture had to be 
realised into cash, it was gravely suggested that the best thing to 
do with the remaining funds was to at once pay off aU liabilities 
and bring the affair to an end. Fortunately this suggestion was 
not carried into effect. Better counsels prevailed, and fresh efforts 
were made to attract the attention of the more thoughtful and 
enlightened of our f ellow-colomsts, and the result has been that 
the Society is now in possession of the fine buildiug in which we 
are assembled, and a library of no mean pretentions, consisting €i 
some of the best scientific standard works and scientific periodical 
literature of the day, as well as the transactions of the many 
learned Societies with which we are now in correspondence; 

To what cause are we indebted for this satisfactory state of our 
affidrs ? I state it advisedly that, if not wholly, it is largely due 
to the energy displayed by our indefatigable Honorary Secretaries, 
Professor liversidge and Dr. Leibius, both of whom have devoted 
a greater amount of time and labour in organising and working out 
the details of the Society than is generally understood. The ex- 
tensive correspondence now carried on is sufficient to occupy the 
time of one person, but when, in addition to this, these gentlemen 
have to attend general meetings of the Society and Council, to take 
minutes of the proceedings of such meetings, and to make 
abstracts of the papers read at the ordinary general meetings, 
and to be in attendance here in the afternoon of each Wednesday 
during the session, as well as the multitudinous matters which 
they have to attend to in connection with the sectional and 
monthly meetings, a fair idea may be gained of the obligations we 
are under to them. 

It is to be regretted that so few papers were read at the 
general meetings during the last session, but let us hope 
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that more vitality will be evinced in that which is now com- 
mencing. The papers read were as follows : — June 4 : On the 
"Gem Cluster in Argo," by H. 0. Russell, B.A., F.RA.S., Ac. 
June 4 : " The International Geological Congress at Paris," by 
Professor Liversidge, F.G.S., &c September 3 : Lecture on '^The 
Geology of New Zealand," by Dr. Hector, O.M.G., F.RS., Ac. 
October 1 : ^' On the Languages of Australia in their connection 
with those of Mozambique and the South of Africa," by Hyde 
Clarke, Esq., Y.P., Ethnological Institution. November 5 : On 
" Photography in its relation to Popular Education,'^ by L. W. 
Hart, Esq. November 5 : On "Description of Fossil Leaf (OUelia 
pr€BterUa)y^ by Baron von Mueller, K.C.M.G., F.RS., &c. De- 
cember 3 : On " A Catalogue of Latitude Stars," by H.S. Hawkins, 
M.A. December 3 : Resume of Paper on " Some remarkable 
Boulders in the Hawkesbury Beds," by C. S. Wilkinson, F.G.S. 
December 3 : " Remarks upon the Wentworth Hurricane in 
January," by H. C. Russell, B.A., F.R AS. Several papers were 
also read at the meetings of the Sections. In some of the Sections 
there was an activity exbibited among the members which is most 
creditable to them. The work done, particularly in that on litera- 
iore and fine arts, and in that on astronomical and microscopical 
matters, appears from the records to have been considerable ; but 
very important subjects were also brought under consideration and 
well discussed in the chemical and other Sections; and I venture to 
hope that in all these, during the ensuing session, there will be an 
equal interest taken by the members as that shown by them 
previously. I will make one suggestion, viz., that the work of the 
several Sections should be confined as much as possible to practical 
details and conversational discussion, and that papers on any 
subject, excepting medical science, should be read at the monthly 
meetings, so that the members of the Society generally may have 
the opportunity of discussing their merits. 

I cannot allow this occasion to pass without referring to 

the conversazione which was held in the hall of the University. 

It will, I think, be admitted by those who were fortunate 

enough to be present, that it was one of the most successful 

n 
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which has yet taken place. The magnificent hall, then beauti- 
fully decorated, was filled to oyerflowing by a brilliant 
assemblage of over 800, most of whom appeared to be deeply 
interested in the numerous objects exhibited, and gratified by 
the explanations given by those in charge of the difi^rent 
exhibits, which appeared to impart much valuable information. 
The interest of that evening was greatly enhanced by an exhibition 
of photographs of New Zealand scenery, given by Dr. Hector, 
C.M.G., F.RS. These were largely magnified by the lime-li^t^ 
and the remarks which that gentleman made as the photographs 
were presented to view were listened to with great attention and 
interest^ and were evidently much appreciated. These €<mf>er$azionif 
while they give great pleasure to the lady friends and relatives of 
members, are nevertheless a heavy tax upon our resources, as the 
expenses which have to be incurred are veiy considerable ; but I 
would hope that so long as they do not trench too deeply on our 
funds that they will be continued. 

Since the close of our last session the great International 
Exhibition has taken place, and is now a thing of the past 
It is scarcely within the province of this address to refer 
particularly to the multitudinous natural and artificial productionfi 
which were sent to the Exhibition, but as some of the raw 
and manu&«tured vegetable products may hereafter become 
of great commercial importance to this Colony as exports, I 
may be pardoned for drawing attention to a few of these. 
In the Court of Ceylon there were very many most interesting 
exhibits of this kind. It is said that on no former occasion 
was that wonderful plant, the cocoarnut so well r^resented as it 
was here. It would seem as if it produced every imaginable 
requirement for man's sustenance, luxury, and domestic use. 
Curiously enough, although this tree abounds upon islands ad- 
joining the eastern and northern parts of this continent, it has 
never yet, I believe, been found growing on any portion of it^ 
excepting where it had been placed by man's agency. It is now 
planted extensively in Northern Queensland. In this Court, and 
in that of Madias, there were some fine specimens of the barks of 
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▼arioiiB kinds of Ghinchonas, the genus from which the quinine 
alkaloid is obtained. The Chiachonas are nearly all natives of 
Peru, but are cultivated at such elevations, both in Ceylon and 
Madras, as to justify the expectation that some of the most valu* 
able kinds may yet be grown with success in the wanner parts of 
this country. In these Courts the variety of teas formed a most 
remarkable feature. From the many kinds of these exhibited it 
might have been supposed that they were the produce of so many 
different species, instead of all being obtained from one species and 
its varieties. Although a comparatively new industry in Ceylon, 
the adaptability of the climate for the growth of the tea plant is 
now well established. The cultivation of this plant in India, in 
which country there are at least three distinct varieties, was com- 
menced in 1837, by plants introduced from China ; but the native 
kinds are now largely planted and are known as the *^ Assam," the 
**Cachar,'' and the ^'Moinpaar," named after the districts in which 
they are found in a wild state. These, with the China and two or 
three hybrids, obtained by crossing with each other, furnished all 
the splendid exhibits of this kind at the Exhibition. The pecu- 
liarities of these teas as contrasted with those of China are their 
much greater strength and stronger aroma. In both Ceylon and 
India the tea plantations are at heights varying from five to seven 
thousand feet above sea level, where the maximum temperature is 
about 69** and the minimum temperature about 49**, the rainfall 
being about 49 inches. As these conditions are exactly similar to 
those which may be found on our Northern Coast ranges, it may 
be reasonably expected that at no distant period plantations of the 
tea plant will occupy a great extent of the slopes of these mountain 
ranges, and that tea will then become one of our best products for 
home use and one of the most valuable for export There were 
other exhibits of this description, which it would be most advan- 
tageous to this country to procure. The most noticeable of these 
were— the indigo, the yield of Indigo/era tinctoria ; pith, a cellular 
sabfltance obtained from the stem of ^sehynomefM aapera^ and so 
much used in the manufacture of sun or pith hats; tapa cloth, 
which is the prepared inner bark of Brou88(meUa papyrifera; and^ 
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in the Japan Court, a fine collection of the seeds of plants employed 
in that country for agricultural and culinary purposes. This col- 
lection has been secured by me, and their merits will be tested 
during the ensuing season. 

I would now speak of what has been done in more scientific 
matters: — ^At the Congress of geologists, held at Paris last 
year. Professor Liversidge was appointed Vice-President for 
Australasia. On that occasion certain propositions were agreed 
to, bearing on important geological matters to be discussed in 
the various countries of which there were representatiTes pre- 
sent, and the result of these discussions to be reported to a 
meeting of geologists to be held at Bologna in 1881. Professor 
Liversidge, as convener for Australia, endeavoured to arrange for 
a meeting of geologists in Sydney during the late International 
Exhibition, to discuss these propositions, but failed, as it was 
found impossible for the geologists of each colony to meet together 
at that time. Under the auspices of the Paris Congress a guide 
to the geological and mineralogical collections was published. M. 
Zeiller contributed the notes on the geological collections from 
New South Wales, sent by the Department of Mines. M. 
Zeiller, judging from the plant fossils, affirms the mesozoic 
age of our coal-beds, notwithstanding the occurrence of Gloasop- 
teris and Phyllotheca in the carboniferous beds, as exhibited in 
specimen 96, which he supposes came from the upper coal measure ; 
but Mr. Wilkinson, F.G.S., our Geological Surveyor, informs me 
that he himself obtained this specimen from the Anvil Creek coal 
seam. The association of these plants with palmozoic marine 
fossils in this locality has also been most clearly demonstrated by the 
late Rev. W. B. Clarke in his fourth edition of ^'Remarks on the Sedi- 
mentary Formations,'' which valuable work was specially dedicated 
to this congress of geologists ; also, in the magnificent collection 
exhibited at the recent Exhibition by the Department of Mines. 
Other specimens of Glossopteris from the Greta pit were shown, 
which were obtained by the late Mr. Clarka From this evidence 
it is somewhat surprising that M. Zeiller should have called in 
question the palseozoic age of the Glossopteris and Phyllotheca. 
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The occurrence of gold in some serpentine rocks, which also con- 
tain veins of asbestos, near Gondagai, was communicated to the 
Society at one of the monthly meetings last session by Mr. Wilkin- 
son, who attaches much importance to the discovery as being likely 
to lead to the finding of workable gold deposits in other localities 
where the auriferous drifts have evidently been derived from the 
disint^ration of serpentine rocks. Mr. Wilkinson also brought 
under the notice of the Society the occurrence of some remarkable 
boulders of shale in the Hawkesbury formation. These boulders, 
from their angular shape and the singular manner in which they 
have been embedded in irregular and scattered heaps in the sand- 
stone, suggest that their mode of disposition has been partly due to 
glacial action. Mr. W. J. Stephen, M.A., recently communicated 
to the Linuffian Society of this Colony the result of similar obser- 
vations made by him when examining the Hawkesbury rocks in the 
southern district, thus supporting Mr. Wilkinson's views. I may 
add that the fossil plants which occur in the shale beds are in an 
exceptionally good state of preservation. It is also gratifying to 
me to be able to state that the late Hev. W. B. Clarke's valuable 
geological map will be shortly published by the Department of 
Minea 

In astronomical matters the year now closed has not been 
marked by any great or startling event ; but steady work has been 
done in the Colony by our astronomer, Mr. H. C. Russell, B.A., 
F.RwA.S., and by Mr. J. Tebbutt, F.R.A.S., in determining star 
places, measuring double stars, and observations of the planets and 
the two comets which have appeared ; the last one, of unusual 
brilliance, was almost concealed by clouds, and its great tail, some 
forty degrees long, excited a lively curiosity, which could not be 
gratified because of the impossibility of seeing the nucleus. One 
event has transpired in connection with astronomy since last we 
met which takes us back to the birth of our Society, for the Parra- 
matta Observatory was founded at the same time, and there can, 
I think, be little doubt that it was the presence amongst the 
founders of a Qovemor known to be a friend of science which in- 
duced them to found the Society. Sir Thomas Macdougall Brisbane 
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had brought out with him an astronomer (Mr. Charles Eamker)| 
and assistant (Mr. James Dunlop), together with a complete 
equipment for an Observatory ; and very soon after landing in 
November, 1821, he had the building commenced dose to his own 
residence, so that he might superintend and actually take a share 
in the Observatory work. The building was 27 feet on eadi side, 
and only one story high, and had a flat roof, sometimes used for a 
place from which to observe. There were two domes, 12 feet in 
diameter ; and the instruments consisted of a 5^feet transit instm- 
ment, by Troughton ; a 2-f eel mural circle, by the same maker ; 
a 16-inch repeating circle, by Eeichenbach ; a 46-inch achromatic 
telescope, on equatorial stand, by Banks ; a clock by Hardy, and 
another by Bregnet. All these were carefully placed, and a great 
fnany observations taken, which formed the basis of a catalogue of 
7,000 stars, and several papers published in the "PhilosophicalTran- 
saction," 1828 and 1829. Mr. Rumker left the Colony in 1829, 
and Mr. Dunlop was appointed in his place, a position which he 
held until the Observatory was dismantled, in about 1841. After 
the instruments were removed the building was allowed to fall 
into decay, and at one time there was a prospect that even its 
site would be lost. In 1875, however, Mr. Famell, M.L.A., had 
£150 placed on the Estimates and voted, for the purpose of 
erecting a monument to mark the site of the old Observatory, and 
during the past year the obelisk, a handsome grained white marble 
on»f has been completed under the direction of the trustees ap- 
pointed, viz., Messrs. J. S. Famell, ML. A, James Bamet^ Colonial 
Architect, and H. C. Russell, Qovemment Astronomer. The 
inscription on it reads : — " An Astronomical Observatoiy was 
founded here May 2, 1822, by Sir Thomas Macdougall Brisbane^ 
K.C.B., Qovemor of New South Wales. This obelisk was erected 
in 1880 to mark the site of the transit instrument in that 
Observatory." 

In meteorology the field is so wide that I will not attempt 
a sketch of what has been done generally. Suffice it to remark 
that in our own Colony a steady advance has been made ; the 
number of observing stations is steadily increased, and now 
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amovntB to 152, and the great majority of additional obseryeni 
avB found in the interior, so filling up space which has been a 
complete blank to the meteorologist; and the statistics now 
oolleeted are of the utmost value for the present and future inres- 
tigation of our dimate. Hie rain map for 1879 has added to it a 
diagram showing the state of the inland rivers daring the year, so 
that the effect of the rains can be traced in the rivers. I must not 
forget to mention that, owing to Mr. Russell's exertions, a meteoro- 
logical conference was called together by the Government, and 
met at the Observatory. The report has been published, and con- 
tains important suggestions and arrangements for the study of the 
meteorology of Australia generally. Amongst minor matters 
should be mentioned the completion at the Observatory of a new 
recording instrument, which writes on a small sheet of paper, 19 
inches by 8 inches, a complete record of every change in the ther- 
mometer,- the barometer, the direction and force of wind, and the 
rain, in fact it is a complete meteorological observatory in itsell 

To my excellent and most learned friend. Baron von Mueller, 
K.C.M.6., great praise is due for his indefatigable labours in 
working out the botany of this continent. In addition to the large 
ahare which he had in the publication of the "Flora Australiensis,'' 
a work which in itself is a monument of patient industiy and pre- 
eminent ability, he has lately published a valuable atlas of the 
genus Eucalyptus, of which six decades have been received by ma 
Hus is of the utmost importance to botanists, as the diaborate 
plates contain figures of the leaves, flowers, and fruits of the 
species which have been referred to. The sections given of the 
flower and fruit, and the descriptive letter-press, are such as to 
enable any one with slight botanical knowledge to determine with 
ease the particular species described The Baron has also accumu- 
lated considerable additional material for a continuance or supple- 
ment of the flora. Much of this has been attained by the collec- 
tioDS made by Mr Alexander Forrest, during his last exploring 
expedition tJirough North-west Australia, and by Mr. John Forrest, 
daring that gentleman's triangulation of the back country of Niohol 
Bay. From this last collection we learn the astonishing fact 
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that out of upwards of 400 species which it contains there is not a 
single orchid amongst them. The Baron's report of the forest re- 
sources of Western Australia, of which there is a copy in the library 
of this Society, is a valuable contribution to our knowledge of the 
vegetable economical resources of that Colony, and as a labour of love 
that gentleman has published, at his own expense, an index to the 
first edition of the " Species Plantarum " of linnseua This work 
was published in 1753, and is exceedingly rare, and the index will 
be the more valuable as it is from the second edition of that pub- 
lished in 1762 and 1763 that quotations are made in the more 
recent descriptive works on botany. I would also refer to the 
botanical researches of Mr. Bailey, F.L.S., of Brisbane, who has 
done much, under considerable difficulties, in investigating the 
botanical resources of Queensland. His works on the grasses and 
ferns of that colony are most creditable and highly interesting pro- 
ductions ; and in an address recently delivered by that distin- 
guished geologist and naturalist, the Rev. J. E. Tenison-Woods, 
F.G.S., F.L.S., we learn that Mr. Bailey is now engaged in work- 
ing up the lower order of the Australian flora. I must also advert 
to and award my tribute of praise to the ability and research dis- 
played by Mr. R. D. Fitasgerald, our Deputy Surveyor General, in 
the publication of his work on Australian orchids. When it is 
considered that this gentleman, during the time unoccupied by his 
public duties, has furnished with his own hand carefully and 
accurately drawn figures of the complete plant, and sections of all 
parts of the flower, and has given an excellent diagnosis of all the 
species which he has so beautifully illustrated, some faint idea 
may be formed of the industry required in carrying out so far this 
very valuable work. 

WhHe making this brief and very imperfect reference to 
what has been and is being accomplished in botanical pursuits, 
I may be pardoned in drawing attention to the very great 
necessity which now and has long existed of ascertaining the uses 
and economic value of the Australian flora. The knowledge which 
we possess of the properties of the greater number of the plants of 
the Colony is most imperfect How little, for instance, is known of 
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the valae of what are termed the salt bushes of this country. It is 
believedy and with good reason, that this class of plants possesses 
a medicinal property of great advantage to sheep, which not only 
relish but fatten on this food, particularly in seasons of drought. 
It has not been determined which are the most valuable of these 
plants, a list of which is herewith appended. It is generally con- 
sidered that of these A triplex haZimodes and A triplex vesicaria 
are the best, but these are only found in certain localities — ^those 
called cotton bushes, Kochia aphyUa and Kochia villosa and also 
Chetiopodium nUrariaceum as well as others, afford excellent pas- 
turage, but this is all that is reaUy known of these most interest- 
ing and useful plants. The same remarks which have been made 
respecting these plants may be applied to the grasses of this 
country. Although the names and affinities of these have been 
botanically determined, we have yet very much to learn as regards 
the comparative nutritive value which these individually possess. 
An attempt has been made by Baron von MUeller to fix accurately 
the percentage of albumen, gluten, starch, gum, sugar, and fibre 
of the best of these, as compared with the best kinds of English 
grasses ; but this attempt has not been brought to a satisfactory 
conclusion, as the different kinds experimented on have not yet 
been obtained at different stages of development and from various 
soils, so that the mean of different analyses may be taken. This is 
a most praiseworthy effort on the part of the Baron, and it is well 
worth imitating by some of our practical chemists ; but however 
valuable the information derived in this way may be, we must look 
to the occupants or owners of our sheep and cattle runs to practi- 
cally learn the real value of these plants. Observations of this kind 
should be based upon some intelligent principle, and it should be 
carefully noticed the kind of situation, whether low or high, dry or 
damp, and the nature of the soil in which the different species suc- 
ceed best, whether early or late in flowering, and the kind of stock that 
fatten best by feeding upon them. In very many parts of the Colony, 
particularly on the sheep runs, a good number of the best grasses 
have been entirely destroyed by being too closely eaten down, for 
instance the well-known kangaroo grass, Anthiatiria Avsiralis^ 
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originally the most generally distribnted and most valuable nAtsre 
grass, almost wholly disappears on sheep runs, while on country 
stocked with cattle it thickens and improves in qnality. During 
the past season I have had collections of grasses sent to me from 
the Darling and other partially or wholly nnstocked parts of tlie 
country. Many of the most luxuriant and nutritive of these were 
general in former times in the more settled parts of the soutJbem 
and western districts, but which, from the causes alluded to, are 
now rarely to be found. It is the native grasses that we must^ I 
think, depend on to form our permanent pastures, as hitherto, with 
very few exceptions, the introduced plants of this class have failed, 
or only partially succeeded. Of these, so far as I am aware, the 
only permanent kinds are buffalo grass, Stenotaphrum ghbrum^ 
the couch of colonists, Cynodon dactylon, and perhaps the Ameri- 
can prairie grass, Bromus Schraderiiy which grows well in all parts 
of the Colony, while the two former will only flourish within the 
coast range. I would also urge on our stock-owners the import- 
ance of making careful observations relative to the value which 
may be attached to other kinds of fodder plants, so that on well- 
founded grounds the growth of the more durable and fattening 
kinds may be encouraged and those of poorer diaracter allowed to 
die out. 

For some years back various species of Eucalyptus, growing 
thickly over extensive areas extending from Camden south- 
wards, have been dying off, and in a manner so regular as to 
appear to have been caused by human agency. From the repeated 
examinations which I have made of localities where this singular 
phenomenon has occurred, the only hypothesis which I can arrive 
at is, that the trees have been destroyed by fungus at the roota 
In this conclusion I am borne out by the fact that the trees do not 
die over any large area simultaneously, but become affected in the 
first instance on one particular spot, and gradually die ofi^ usnallj 
in a direction from north to south, and in belts of more or leas 
width, leaving those growing on either sides of such belts entirelj 
unaffected, for which no reason has yet been satisfactorily assigned. 
If it be a fdngus which thus destroys these trees, the questum 
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arises why it does not spread laterally instead of proceeding in one 
direction ; and to this I have no answer to give. It is certain that 
on the roots of the dead trees a minute fungus of a whitish colour 
has been obserred, but a similar fungus growth is common on the 
roots of other dead trees which have perished by decay. The 
investigation of this subject is one to be commended to eveiy man 
of intelligence who may have the opportunity of inquiring into it. 

My attention has of late been frequently drawn to another strange 
occurrence, very different from the last, but almost as difficult to 
explain. Over many parts of the country lying between the 
Lachlan and the Murray River a species of FreTvelcL, Mirb., locally 
called pine, is spreading so rapidly and so thickly as to seriously 
affect the grazing capabilities of station property generally. This 
tree bears cones, having small seeds, somewhat angular in shape 
and hard in substance, but not at all likely to be carried about by 
the agency of birds or animals of any kind. The coimtry over 
which it is spreading so fast and in such profusion has long been 
occupied as sheep and cattle stations, but until the last few years 
no great increase of the tree had been noticed. As this new growth 
cannot have had a spontaneous existence, it can only be supposed 
that the seeds have been lying in the ground for a long and indefi- 
nite period. This is the only explanation which I can offer for 
the very extraordinary manner in which this tree is spreading. It 
is not one, I must admits quite satisfactory to myself, as, unlike 
seeds of certain Acacias, those of Callitris readily vegetate when 
placed in the earth, nor does it appear that the ground has under- 
gone any unusual change to cause the seeds to germinate. 

As yet absolutely nothing has been done in this Colony towards 
re-foresting any part of this country, and it is no easy matter to 
suggest a practicable plan by which this most desirable object could 
be accomplished. Valuable reserves have been made, however, in 
many well-timbered parts of the country, under the care and super- 
vision of public officials. These reserves will preserve many excel- 
lent kinds of trees from being recklessly wasted, and most useful 
hereafter as a means of supplying seeds and plants of our best 
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kinds of trees for the purpose of planting out future forests in the 
adjoining or other districts in situations where they may be 
expected to succeed. It is much to be regretted that reserves of 
this description were not made at an earlier period, for, had this 
been done, we should not have had to lament the loss and destruc- 
tion of a class of vegetation as rich in numbers of species and as 
luxuriant in growth as can be found in any part of the world : I 
refer to the coast jungle forest extending from Shoalhaven in the 
south to the northern extremities of the Colony, which for the 
most part has been cleared. A quarter of a century ago the 
beautiful district of Illawarra, which is about 40 miles south of 
Sydney, was clothed with a dense mass of trees, shrubs, &a, with 
a foliage as rich and varied in appearance as could be found in 
any tropical country ; and now, alas ! with one especial exception 
of about 40 acres, nearly the whole of this magnificent vegetation 
has been destroyed, and the country turned into grazing paddocka 
This especial exception is the propei*ty of a coal company, which 
fortunately has preserved the surface in its primitive condition, 
and on which can still be seen gorgeous masses of two different 
kinds of palms, called, locally, the bangalow and cabbage-tree 
palms; known botanically as Seaforthia elegana, and Corypha 
AvstrcUis. These, with three or four kinds of tree-ferns, viz. : — 
Alaophila Cooperiiy AUophila Australis, AhophUa Macarthumi^ 
and Dicksonia Antarctica, and many climbing plants, and a dense 
undergrowth overtopped by species of Ficus, Eucalypts, and other 
tall trees, the trunks and branches of which are often clothed with 
an abundance of stag's-hom fern (Plaiyceriv/m Alcicome) and 
bird's-nest ferns (Asplenium nidua) and other similar plants, pre- 
sent to the eye fi, scene of beauty perhaps unequalled beyond the 
tropics. To the owners of this beautiful property the thanks of 
the community are due for preserving from destruction this now 
nearly the only remaining portion of the glorious natural vegeta- 
tion which originally characterised the greater part of this lovely 
district. It may be assumed with some degree of certainty that 
within the last quarter of a century, from natural decay, ring- 
barking and clearing for cultivation, at least one-half of the 
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timbered land of this country has been denuded of its forest vegeta- 
tion. Looking at this fact from the point of view that climatic 
changes are largely affected by adding to or destroying to any con- 
siderable extent the forests of a country, it might have been 
expected that ere this time a very considerable diminution of our 
ndn^l would have been experienced, but it is certain that this 
has not been the case, as statistics rather tend to show the reverse, 
nor have our principal rivers been diminished in volume of water. 
In support of this statement, I received from the Colonial 
Astronomer the accompanying diagram and letter : — 

^ I send you herewith diagram showing by vertical lines the 
rainfall for each year. For instance, the rainfall of 1840 was 48 
inches, and is shown by the line under that year coming up to 48 
inches, so on for each year. The straight horizontal Hne shows 
the mean of 40 years, and the short red lines show the means in 
periods of 5 years. You will at once see that the rainfall of the 
first 20 years was less than the second 20 years, for in the first 
20 three of the red lines are below the mean, and one above ; 
while in the second 20 three red lines are above the mean, and 
one below. I have thought of several ways of showing what you 
want, but this seems to be the best. Actual amounts in figures 
are also given. Lake Gleorge furnishes a good index of our 
seasons : when found, in 1820, it was very fuU; then it dried up, 
and now it has more water than ever before. If you look at page 
182 of my book on the Climate of New South Wales, a copy of 
which I think you have (if not I will send one), you will find 
some notes about Lake Ceorge, which will interest you, re changes 
of climate. 

" Yours very truly, 

" H. C. Russell." 

Our late lamented Vice-President, the Kev. W. B. Clarke, read a 
most able paper on this subject shortly before his death, tending 
to show the good results as regards moisture and temperature 
which had arisen from planting trees in various countries. I am 
not now about to dispute the conclusions arrived at in that paper, 
but as a rule in discussing this matter too little consideration is 
given to the effect of natural agencies. There cannot be a doubt 
that the climate, rain&dl, and vegetation of a country are all more 
or less influenced by geographical position. For instance, the 
average thermometer range of Western Australia is very similar 
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indeed to that of this Oolony ; yet how very different is the Tege> 
tation. Here, within our coast ranges, moist, densely-wooded 
jungle forests prevail, in which a great profusion of ferns and 
several kinds of pahns abound ; there, for the most part, very 
little is to be seen but an apparently pardied-up small-growing 
description of scrub, in which there is but very little trace of fema. 
This remarkable difference in the coast flora of these two countries 
is wholly due to position and climate, for although the tempemr 
ture of both places is almost identical, the rainftdl is double in the 
former to what it is in the latter. The jungle forests, as I under- 
stand the term jungle to mean trees, shrubs, and climbing plants, 
and undergrowth intermingled into a dense mass, could not exist 
in so dry a country as Western Australia. It follows that there 
are natural laws which govern the rainfall of a country, and to 
alter these to any very appreciable extent is beyond the power of 
man This opinion I know is a debatable one, and I shall be veiy 
pleased if any fellow member will take the subject up andjen- 
deavour to prove that I am in error. If the inference which I 
have drawn be correct, the partial destruction of our forests, 
present or future, will not alter to any great degree the rainfall or 
temperature of this climate. 

I must now trespass^on your patience for some minutes while I 
say a few words relative to certain views advocated by the 
illustrious Darwin in his work on " Insectivorous Plants." The 
opinions held by this author on this subject, and so powerfully 
enforced in the work referred to, have been accepted by very 
many of the most distinguished naturalists of the present day, 
and it may seem somewhat presumptuous in me to question 
some of the conclusions arrived at ; but when any man, however 
great, ascends into the realm of uncertainty for arguments in sup- 
port of his theory, he cannot be astonished at any effort which may 
be made to controvert them. I am in the unhappy position of 
being unable to acquiesce in the doctrine that the plants termed 
insectivorous, or those that are said to derive their nourishment 
from animal matter, captured through the agency of their leaves, 
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were intended by nature to depend on, or benefit by, any such 
means lor their support Darwin does not daim to have origi- 
nated this idea — ^it is, in fact, a very old one. In some of the early 
illustrated botanic works figures are given representing insects 
caught by the leaves of some of these plants. In the Botanical Magat- 
SMM of 1804 there is an illustration of Dionaa fnusciptdoj — ^the 
Venus fly-lnkp — showing a fly compressed between the lobes of its 
leaf, and of this there is a sketch on the table. That the leaves of 
this plant are sensitive, and the lobes will close upon each other by 
irritating the glandular hairs on the inner surface^ is beyond doubt 
In early days it was a favourite amusement of mine to test the irri- 
tability of these leaves, and to place flies upon them for nourishment; 
but the invariable eflect of this was, if often repeated, to destroy 
the leaf and injure the plant, ami of the many similar experiments 
which I have seen reported in the press as tried by practical culti- 
vators, I cannot recollect an instance which had resulted in suc- 
cess. Then as regards the Broaeras or sundews, several species of 
which are to be found growing around Sydney, there is no sufficient 
evidence adduced here or elsewhere to show that these plants de- 
rive any benefit from nitrogenous or animal matter under natural 
conditiona It is true that insects are often found caught by the 
tentacles or glandular hairs with which the leaves of these plants 
are clothed, but I have for many years past sought for proof of 
their animal-devouring properties, by examining them under all 
kinds of circumstances and in every possible situation, but all my 
investigations have failed to aflbrd me the slightest grounds for 
believing that they absorb and assimilate nitrogenous matter as 
food. These plants seldom grow far apart, but are usually associ- 
ated in masses, the smaller species on moist banks, and the com- 
paratively large one, Drosera dichotoma, in marshy places ; the last 
may be seen in profusion in the water reserve, and some of the 
former kinds on the North Shore, so that those who are curious 
about this subject have ample opportunities of judging for them- 
selves ; and if any unprejudiced observer will examine these plants, 
he will find, particularly among the smaller species, some with in- 
sects attached, but the great majority without a vestige of animal 
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life about them ; but in either case I can with confidence prei 

that he will not detect any difference in growth. This may a| TO 187! 

a very summary way of disposing of this question, which has I 

so ably worked out by Darwin, who has shown that the gland 

both the Dionoea and the Droseras have the power of secretin 

viscid fluid, which, like the gastric juice of animals, has stt S 

digestive properties capable of dissolving raw meat, and that f 

can absorb soluble nitrogenous matter, which is in itself a poi 

ful argument in favour of the view that these plants prey il 

insects. It is a plausible theoiy, but I am convinced a mistt 

ona I have been induced to mention this last subject, as it 

one not long since debated at one of the sectional meetings of 

Society, on which occasion very contradictory opinions were 

pressed in regard to the views of Darwin. 



[Diagram.] 
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On the Longitude of the Sydney Observatory. 

By John Tbbbutt, RR.A.S. 



[JUad be/are the Royal Society oflf.S. W., 2 June, 1880.] 



Is June, 1878, 1 had the pleasure of reading before a General 
Meeting of the Royal Society of N. S. W. a paper on a proposed correc- 
tion to the adopted longitude of the Sydney Observatory, and a few 
days subsequently I contributed to the Astronomical Section a sup 
plementary paper on the same subject. The correction to the longi 
tude, lOh. 4m. 45*74s. E., was based on the longitude of my own 
Obserratory, derived from ten lunar occultations of stars and the 
difference of longitude of the two Observatories obtained from 
telegraphic signals. The assumed longitude of my Observatory 
was lOh. 3m. 15 '70s. R, its correction from the ten occultations 
+ 6*84&y the telegraphic dijSerence of longitude + Im. 28'8ds., 
and the concluded longitude of the Sydney Observatory lOh. 4m. 
51 '37s. E. East longitude is here supposed to be positive. The 
occultations were all disappearances at the moon's dark limb, and 
the corrections of the moon's places were derived from the pub- 
lished observations at Greenwich aJona Since 1878 I have been 
enabled to extend my investigation to thirteen additional occulta- 
tions, so that it now comprises altogether twenty-three occultation- 
phases, of which nineteen are disappearances at the dark, and four 
are reappearances at the bright, limb. For the occultations down 
to the close of 1875 the corrections of the Nautical Almanac 
places of the moon are obtained from the published observations 
at Greenwich, Badcliffe, and Washington, and for those in 1876 
from MS. data kindly furnished to me by the Astronomer Royal 
and the Superintendent of the Washington Observatory. The 
moon's apparent right ascension and declination have, in each 
case, been interpolated with second differences from the hourly 
ephemeris of the Nautical Almanac and the corrections applied. 
The moon's horizontal parallax and her semi-diameter have like- 
wise been interpolated with second differences, but no correction 
has been applied to the values so obtained. In the discussion 
I have adopted the geographical latitude of my Observatory as 
— 33* 36' 28*9'" and Bessel's ratio of the earth's semi-axes. 
— 33* 25' 53'0' and 9*9995576 will, therefore, represent respectively 
the corresponding geocentric latitude and the log. earth-radius. In 
the subjoined table will be found certain data employed in the 

X 
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twenty-three determinations, together with the resulting indiYidual 
corrections of the longitude of my Obseryatory. It will be seen 
that the mean of the twenty-three corrections is + 6*1 la, and we 
have the derivation of the longitude of the Sydney Observatory 
as follows : — 

H. M. 8. 

Assumed longitude of my Oboervatory 10 3 15 *70 

Correction from the occoltatioxis +6*11 

Concluded longitude of my Observatory 10 3 21*81 

Longitudeof the Sydney Observatory east of mine ... 4-1 28*83 

Concluded longitude of the Sydney Observatory 10 4 60*64 

I observe in the introduction to the Melbourne observations for 
1871-5, recently issued from the press, that a comparison of the 
tabular errors of the moon's right ascension derived from the Mel- 
bourne observations in 1874 and 1875, with the errors derived 
from' the Greenwich observations of the same dates, shows that 
the longitude hitherto adopted for the Melbourne Observatory 
from moon culminations requires no appreciable correction. The 
longitude of the Melbourne Observatory is 9h. 39m. 54*8s. E., 
and the telegraphic difference of longitude between Melbourne 
and Sydney is, I believe, 24m. 55 '77s., so that, by this combination, 
we get lOh. 4m. 50'57s. R, as the longitude of the Sydney Obser- 
vatory. Mr. Russell obtains directly from the Sydney moon cul- 
minations in 1863 and 1871-2-^-4 the value lOh. 4m. 50'81s. The 
agreement between the three results is remarkably close^ and I 
think we may reasonably conclude that no more satisftuitory result 
is likely to be obtained from a consideration of the moon's motions 
alone. I shall await with interest the confirmadon of their 
accuracy by tel^raphic connection with Europe. 

Observatory, Windsor, 

27 April, 1880. 
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Note on the Opposition-Magnitudes of Uranus and 

Jupiter. 

By John Tebbutt, F.RA.S. 



[Read btfore the Soycd Society qf K.8, W., » June, 1880.] 



Ik a note which I oommunicated to the Astronomical Section in 
May, 1878, I pointed out the gradual increase in the brightness of 
Uranus at each successive opposition, which increase will go on 
till the opposition of 1882, after which the planet's brightness will 
diminish. On the evening of 24th April, 1878, or sixty-seven 
days after the opposition, I found the planet to be of the 5\ mag- 
nitude, the comparison being made by means of a small telescope 
with Nu (v) Leonis. The star and planet were seen in the same 
£eld of view, and were estimated to be equal On 18th March 
last, or twenty-one days after opposition, I compared the planet 
with B.AO. 3621 and 3622. ^e comparison, which was made 
by means of the naked eye and also a small telescope, showed the 
planet to be about equal to the former but superior to the latter. 
The B. A. Catalogue gives 5^ and 6 respectively as the magni- 
tudes of the stars, so that Uranus may, at the recent opposition, be 
safely recorded as a star of the 5^ magnitude. Some idea may be 
formed of its conspicuous character when it is stated that I deter- 
mined pretty accurately its distance from Eegulus and y Leonis 
by means of an ordinary sextant. I may here draw -attention to 
the circumstance that Jupiter will, at its opposition in October 
next, be very near its perihelion, and that the planet will in con- 
sequence be a very brilliant object. At each opposition near 
perihelion, which occurs every twelve years, it rivals Yenus in 
brilliancy, and may be seen distinctly without a telescope in full 
sunlight. It was a splendid object in September and October, 
1868. 

Observatory, Windsor, 

April 27th, 1880. 
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Some New Double Stars and Southern Binaries. 

By H. C. BuBSBLL, B.A., F.&A.S., Govermnent Astronomer. 



[Read brfare the Royal Society qf K.S, TT., S June, I8S0.] 



It is known to some of the members present this evening that I 
hare for some time past devoted a considerable portion of my time 
to the examination of the double stars found in Sir John Herschel's 
Gape ObflOTvations. While doing this work I have frequently 
foimd double stars that he had overlooked ; and I have ooeasion- 
aUy devoted a fine evening to the search for close double stars, 
generally with some results in the form of interesting double stars. 
The number thus recorded has gradually increased untU now it 
stands at 252. Of this list many are close doubles, probably too 
difiicult for the optical means which Sir John Herschel had at his 
command, and which therefore escaped his search. 

Excepting in the case of two or three, I have not published the 
positions of any of these stars, but they are now arranged in a cata- 
logue to be sent to the Royal Astnmomical Society for publication. 
There are, however, amongst them some that are favourably situated 
for observation just now, and I determined to place a list of these 
before you, in the hope that it may prove interesting to some 
of the members. In preparing the list I have been guided by the 
requirements of those who have telescopes of moderate power, so 
that some of the doubles are easy, and others very difficult, in fact, 
such as may be used as tests for instruments of higher power. It 
■eems highly probable that at least one of these is a binary, and it 
will be interesting to watch the changes going on in tikis close 
double star. I wodld like to say, however, that the observer must 
not be too sanguine, otiierwise he may be disappointed in finding 
relatiTe motion in stars so rare. Yet, here and there, amidst 
the great mass of doable staiv, one will be found manifestly subject 
to the great law of gravitation, which is the ruling power in o«r solar 
aystem. In a study of this kind the greatest care is necessary to 
avoid being misled by errors of observation or of accident. I could 
'r«ferto a pabliahed liat of soathem double stars in whidi eeveral 
a>e set down aa binaries, or probably in motion, the dumge in 
^hicfa is not real, but doe to the causes mentioned. One curious 
instanc^e in my own eixperienoe may illustnite this. On the 6th 
October, 1834, Bir John Herschel found a pretty douMe star, 
whiBh is -enterad in hk list asNo. 3,416. The ma|;nitudee were 
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both 8, the distance between them Z"^ and the angle of position 
126* 1'. Two years later he examined the same star, and foand 
the magnitudes the same, but the distance was then 6", and the 
angle of position 128** 7'. Here seemed unmistakable evidence of 
motion, and when I turned the telescope to examine the star in 
1870, by accidentally misplacing the telescope, only the diameter 
of the field of view, I found another star of the same general 
character, and which seemed to be Herschel's star, but the angle 
proved to be 192*", and the distance 23^ When examined, these 
three positions fitted (making allowance for probable errors) so nicel j 
into an elliptical orbit that I felt sure here was a new binary. The 
distance seems large, but it has been proved that there may be a 
distance of 22" between two stars in an orbital system, and here 
was but one second more. The slight difference in right ascension 
and declination did not attract much attention, because it is not 
uncommon to find such errors.in the Cape catalogue. Subsequent 
observation, however, revealed no change in my star, and on 
searching more carefully I found Herschel's star, of which the 
distance proves to be 5"2, and the position angle 125** 38', nearly a 
mean between Herschel's distances, and about the same angle, 
proving that no appreciable change has taken place in it since his 
time. 

Of the new double stars which I propose to put before you to- 
night, 22 are in the constellation Crux, as shown in this map, 
which you will see has in some directions extended the limits of 
the constellation. For the purpose of showing you their relative 
positions with regard to other stars in that constellation, I have 
had this diagram prepared, which shows, first, the positions of the 
catalogued stars ; second. Sir John Herschel's 25 doubles ; and, 
thirdly, my own with a black circle round each. The first of these 
in E. A. llh. 40m., dec. 57° 20', is a very pretty double, of which 
the distance is 5", both of the 9th magnitude, and yellow : at llh. 
59m., and dec. 61** 12'S. is a very pretty double star, both being of 
8th magnitude, and distant 6K 12' 9". At 13h. Om. is ano&er 
double, very close indeed, of which the distance is probably not 
more than 0'5". There are some twenty others in Crucis, which 
may be found in the list or map. I have been thus particular in 
giving the new doubles in Crucis, because I am anxious to record all 
the objects of interest which this beautiful constellation exhibits. 

The other list containing stars has been extracted from the 
general list of 252 new ones, each having some peculiarity that 
would make it specially useful or interesting to the observer. One 
of these at lOh. 45m., dec. 58° 38', when first found in 1874 was 
a very difficult double star, of which the distance was less than 
\ a second. Perhaps an idea of the difficulty of seeing and 
measuring such a pair may be best conveyed to the non-observer 
by saying that in a large telescope (7^ inches) the two images of 
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ihe stars of this double^ formed in the focus, would only be 
separated bja linear space of one f oar thoosandth part of an inch. 
The angle and distance of this pair have gradually increased since 
1874, until now the distance is over I'', and there is reason to 
suppose that this will prove a binary system. Another star 
almost equally difficult is one easily seen by the naked eye : it is 
p litMcm, the second brightest in the little constellation, under the 
foot of the cross. It proves to be a close double, and was divided 
by the large telescope first in April, 1878. The measured distance 
is only 0''54, and the angle of position 317° 16'. It forms a most 
beautiful object when seen under suitable optical power, and will 
serve as a capital test for defining power. Of the other stars in 
the list it is perhaps unnecessary to speak particularly. They are 
just a few out of tiie larger list, and may be interesting. 

BiNABY Stab, 

In the diagram are shown all the detennined positions of the 
interesting binary star p, Eridafdj one which has attracted consider- 
able attention from the fact of its rapid motion. It will be seen 
that when the observations are corrected, so that aU the measured 
angles are relieved of the uncertainty caused by the stars being of 
the same magnitude, they may be plotted into an ellipsa It must, 
however, be noticed that Dunlop's angle of position will not agree 
with the others imtil corrected, for an error probably due to the use 
of a reflecting telescope, for while he says the angle was in the 
norlh following quadrant, the work of all the other observers goes to 
show that it must have been in the south following quadrant, and 
I have so used it in the diagram. Dunlop's distance seems to be 
too small, and that it was so is probable because his instrument 
was small, and the distance only estimated. Captain Jacob, many 
years since, computed an orbit for this binary which seemed to 
satisfy the then existing observations ; he made the period of 
revolution 123 years, and in making a second attempt reduced it 
to 107 years. The subsequent observations, however, including 
some of his own and those up to present date, go to prove that the 
longest of these periods is too short, and the period which seems 
to satisfy the observations best is 144 years. It is, I think, evident 
that Captain Jacob attached too much weight to Dunlop's distance, 
and by so doing reduced the computed period of revolution. 

We have seen that the apparent orbit is an ellipse, and most of 
the observers agree in stating that the stars are of equal brilliance, 
and since they form a binary system they are at equal distances 
from the earth, and they must on theoretical grounds be of equal 
dimensions ; but two such stars forming a binary system would 
revolve, not one about the other, but about the common centre of 
gravity which, if the stars are equal, would be a point midway 
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beirween them, so that this Beems to be a well marked mstoiioe of 
this carious phenomenon^ viz., twoimmenBe bodies revolyxng about 
a point in space, ie. , about notiiing ; but this implies more, for while 
one star appears to us to be going round the other, both woidd, if we 
oould refer their position to some fixed point, be found to have 
changed their places in proportion to their motion in their orbits. It 
BO happens that these stars are now favourably situated for detecting 
such a change with the transit instrument) and th^ will be regularly 
observed for that purpose. But from an examination of the Cape 
and Madras catalogue it seems evident that the star taken as the 
fixed one is actually in motion* But the question may be viewed 
in another way ; unless stars are connected in binary systems, the 
only test we have of their magnitude is the amount of light they 
send to us. Now, here we have two stars equal in light and there- 
fore theoretically equal in size, and, as we have seen before, such 
an orbital pair will revolve about a common centre of gravity, and 
such a motion would appear to us as if one star went round the 
other in a circle, or, if the orbit were oblique to the line of sights 
in an ellipse of which one star always occupied the focus. Kow, 
all the observations go to show that it this is a binary the apparent 
orbit is an ellipse of which one star does not occupy the centre, 
and therefore, though equal in brilliance, one must be larger than 
the other. 

It was my intention to have placed before you facts relating 
to several other southern binary stars, but the pressure of other 
engagements has rendered this impossible now, but I hope at no 
distant date to place before you some of the results of my observa- 
tions of Sir John Herschel's doubles, and I may then include the 
information I am now obliged to defer. I may say, however, that 
the number of those which give certain evidence of being binary 
IB small; perhaps, however, not smaller than might have been 
expected from previous experience, for it has been found that out 
of 11,000 double stars which were examined only 518 gave certain 
evidence of binary motion. 
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Discussion. 

In answer to a question by a member respecting the diagram 
showing the changes of position of the double star p. Eridani, Mr. 
Jtussell explained that Dunlop, Herschel, Jacob, Powell, and him- 
self, had all taken the components to be equal, and some ambiguity 
had hence arisen in regard to the direction of the line joining the 
two stars, or in other words the angle of position. Herschel had 
put it in the south following quadrant, while Jacob, Powell, and 
himself had placed it in the preceding quadrants ; out of deference 
to Sir John Herschel he had added 180"* to the angles of the three 
last, so that the diagram represented the companion star on the 
following side; there were not wanting, however, reasons for 
supposing that the more correct way would have been to add 180"* 
to Herschel and Dunlop's positions ; for this star had been observed 
at Madras, in 1840, when the direction of the line joining them 
vould be nearly in a parallel of latitude, so that bisecting the image 
in the transit instrument would not appreciably affect the declination 
of either star. The observations at the Cape, in 1876, when the 
angle of position had become about 54** show when compared with 
those at Madras that one of the stars had moved 3-1 seconds of arc, 
▼hile the other seemed to be fixed, and these observations prove 
that the change is in the preceding star, and therefore the angle of 
position should have been taken on the preceding side ; for the 
purpose of the diagram, however, which was merely to show the 
motion, this is not material. Mr. Russell said he would like to direct 
attention to one possibility which the diagram reveals, viz., that 
this may not be a binary star at all, but merely one star passing 
another by reason of its proper motion. It will be seen that, 
excepting Herschel and Dunlop's observations, a straight line will 
satisfy the other observation better than any ellipse or curve that 
may be tried. Now Dunlop's distance was not the result of 
m^ure-it was merely an e^mate made with most inadequate 
optical means^ and the telescope, a small equatorial used by Sir 
John Herschel, was by no means, equal to those used by more 
recent observers ; and a small error in distance, if it exists, the 
possibility of which no one would have more readily admitted than 
Herschel himself woidd at once place this star out of the list of 
binaries ; already the orbit computed by Jacob has proved too small 
to include the observations, and the period requires to be increased 
as we have seen to 144 years, and the uncertainty attending the 
early observations lends force to the supposition that we have here 
only the effect of proper motion. 

[Two diagiaini.] 
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On the Orbit-Elements of Comet I., 1880 (Great 

Southern Comet). 

By J. Tebbutt, F.It.A.a 



[Read bejbre the Royal Society of N.8, W., 7 July, 1880,] 



Thb oomet which forms the sabjoct of the present paper was one 
of the grandest of modem times, and if we consider its probable 
identity with the great southern comet of 1843, we shall under- 
stand how interesting an object it must be to the astronomer. 
Owing to the low altitude of the oomet during the first days of 
its visibility, and the persistently cloudy state of the horizon, it 
ahnost escaped unobserved in our Australian colonies. I myself 
saw the tail on several occasions, but only on one evening could I 
get a sight of the head, and then for a few seconds merely, be- 
tween clouds. Fortunately the weather was more favourable at 
the Melbourne Observatory, and Mr. Ellery, and his valued assist- 
ant, Mr. White, succeeded in obtaining observations on the even- 
ings of February 9th, 10th, 14th, 15th, 16th, and 17th, and these 
Mr. Ellery has very kindly communicated to me. On May 21st 
the Ohservaiory for April 1st came to hand, from which I learned 
that communications had reached England trom Mr. Gill, of the 
Boyal Observatory at the Cape of Good Hope, and also from 
some private observers, respecting the comet. The observations 
sent, however, were very rough, and of no value for an accurate 
determination of the comet's orbit. In a paragraph of the same 
number of the ObserocUory it was also stated that Dr. Gould, of 
the Argentine National Ol»ervatory at Cordoba, had observed the 
comet. The following elements communicated by Mr. Hind had 
been compated respectively by Mr. Finlay, Chief Assistant at the 
Ci^ of Good Hope Observatory, and by Mr. Hind, from an 
observation by Dr. Gould on February 4th, and from rough places 
for February 10th and 15ih, sent to England by Mr. Gill. These 
elements, placed in juxtaposition with those computed by Hub- 
bard, for the great comet of 1843, appeared in the Observatory as 
follows }— 

PeriheUoa pMMge 1880, Jul 27 '6M 

LongitodA of perihelion 280* le' 

Loogitiide of Mccnding node. . 128 24*5 

IndinMllon 76 12 

Perihelion diatMioe .» O'OOeooi 

Motion Direct 

Snn'g imdha^ O-OO#0« (ion'f ment distanoe » 1). 



Hind. 


Comet, X8i& 


Jan. 27 'e027d GMT 




27fl'flr.8 


278* 86' 1 


4 1-9 


1 foa 


86 89*8 


86 88*2 


0-006B880 


o-ooseu 


BetrognMie 


BetrogiAde 
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Mr. Hmd, in a letter to the Astronomer Boyal, draws attention 
to the similarity of his orbit to that of the great comet of 1843, 
and says — " Can it be possible that there is such a comet in the 
system almost grazing the sun's surface in perihelion, and revolv- 
ing in less than thirty-seven years ? I confess I feel a difficulty 
in admitting it, notwithstanding the above extraordinary resem- 
blance of orbits.'' It was also stated in the Observatory that, from 
rough places on February 10th, 13th, and 15th, Mr. Hind had 
previously found elements somewhat different from those which 
he communicated. Both sets differed in toto from Mr. Finlay's. 
The members of the Boyal Society of K.S.W. will not fail to 
perceive the utter dissimilarity subsisting between the results 
given by Mr. Hind and Mr. Finlay, but this is not all, for now the 
Astronomische Nachrichten has come to hand, bringing more 
determinations of the orbit, varying as much from one another as 
those computed by the two astronomers already referred to. The 
following approximate determinations have appeared in that 
periodical up to April 8th, the latest date received : — 





Liaifl. 


Oopeland. 


Gould. 


Perihelion passage 


Feb. 10 to 11 


Jan. 26 -MOSd 


Jan. 27-4186d 






Beriin M. T. 


Wash. M. T. 


Longitude of perihelion 


105' 


256" 23' -9 


280'28'Ky' 


Longitude of ascending node. . 


120 


8S2 46-9 


7 60 23 


Inclination of orbit 


eo 


46 25-4 


85 6 SO 


Perihelion distance 


0-08 to 010 


0'088127 


0-0062S7» 


Motion 


Direct 


Retrograde 


Retrograde 


The elements given I 


)y M. Liais, 


Director of the ( 


Dbservatorv 



at "Rio Janeiro, somewhat resemble those arrived at by Mr. 
Finlay, but they are confessedly derived from very rough estima- 
tions of the positions of the comet's head. Considering no^r 
the very conflicting results which have reached us, I have thought 
that a determination of the orbit in Australia would not bo 
without interest to our Society. In the Herald of the 26th May- 
last, I announced that there was between the orbit given by Mr. 
Hind and the Melbourne observations a sufficient agreement 
to enable me to employ the former as a foundation for the 
correction of the latter for aberration and parallax, and that 
I would investigate an orbit from the observations so corrected 
and present it to the Society. This promise I now proceed to 
redeem. For the basis of my determination I have selected the 
observations of February 9th, 14th, and 17th. I have adopted 
the earlier groups of observations on the 9th and 17th, because 
they were taken at a considerable altitude. On the evening of 
the 14th three early comparisons were made of the comet with an 
anonymous star, whose accurate place has yet to be determined 
in the meridian. I am therefore obliged to reject the position 
depending on them and to adopt a position resting on a single 



OV TBK OBBUVBLHIBirTS OT OOHKT I., iSSa 35 

oompariaon only with cr Soulptoris. This circumstance, it will 
be seeiiy is an unfortimate ona The three adopted apparent 
poeitions of the comet are as follows : — 

Melbourne Mean Time. B. A. N. P. J>. 

d. h. m. 8. h. m. 8. 

Feb. 9 9 9 30-5 23 41 673 123^ 43' 43* 

„ 14 9 59 26*7 1 2 5*62 122 21 8 

„ 17 8 57 29-8 1 41 951 120 21 43 

Oorrecting these times and positions for aberration and parallax, 
and adopting' the ecliptic as the fundamental plane, we get the 
following co-ordinates referred to the mean equinox of the be- 
ginning of the year : — 

Feb. 8-97500d. Greenwich M. T. \ =341* 5' 34-r /B= -28" 49^ 39-5* 
I „ 14-00948 „ X'=359 36 5'6 /5'=-35 31 01 

„ 16-96621 „ X''= 9 67 70 r=-37 37181 

The places of the sun have been taken from the British Nautical 
Almanac, have been duly corrected for aberration and reduced to 
the same equinox. The logarithms of the earth's radius vector 
have been taken from the same source. Assuming now the 
proportionality of the rectilinear instead of the parabolic sectors 
described by the comet to the times of description, I arrived at a 
value of the ratio of the curtate distances of the comet from the 
earth for the first and third observations, which, when Lambert's 
theorem was satisfied, gave a system of elements differing but 
little from that communicated by Mr. Hind. On correcting the 
assumption from which the ratio was derived I obtained another 
system differing considerably from the other. By a comparison 
of the residuals in longitude said latitude for the middle observa- 
tion, as derived from these two systems, I deduced a corrected 
value of the ratio, which gave finally the following system of 
parabolic elements : — 

Perihelion passage 1880, January 27 -56330d G.M.T. 

Longitade of the perihelion 277* 22' 63^*4 )-.._, 

Longitade of the ascending node 358 22 48 -6 J M.Bqumox, 1880*0 

Inclination of the orbit 36 41 41 '9 

Perihelion distance 0*0067243 

Heliocentric motion Retrograde 

On recalculating the geocentric places from these elements, I 
obtained the following residuals, in the sense of ccUcukUian minus 
obsenxUion: — 

Feb. 8. AA cos ^ = - 6*^ "2 A/S = + 0'-5 

„ 14. Ax'co8/5'=+ 59-7 A/5' = -77-6 

„ 16. AA''oo8/r' = + 0-5 Air=s+ 0-1 

F 
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It will be seen that the first and third posiiioxis are not pedoeetlj 
satisfied by the elements, but I may state that owing to the small 
penhelion distance of the comet, the exceedingly small arc de- 
scribed by the comet between the extreme observations, and the 
very large anomaly in that arc, the calculation of the orbit is 
attended with great difficulty. I do not wonder at the conflicting 
sets of orbit-elements assigned to this body by the different com- 
puters whose results have reached the colony. My calculations 
have been effected by means of logarithms of seven decimal places, 
whereas, to do justice to the problem, logarithms of ten decimal 
places are absolutely necessary. The circumstances of the case are 
such that very small errors in the various stages of the computa- 
tions become magnified in the final results. It appears from the 
figures given above that the residuals for the middle place are very 
large, and their ratio is such as to require a further slight correc- 
tion of the adopted ratio of the curtate distances. Any attempt, 
however, to correct this ratio wiU not furnish residuals within ihe 
limits of probable errors of observation. It would seem, there- 
fore, that the three positions cannot be satisfied on the hypothesis 
of parabolic motion, and that the orbit is elliptic. On comparing 
the elements which I have thus deduced with those computed by 
Hubbard for the great comet of 1843, one is at once struck with 
their close similarity. In the list of cometary orbits contained in 
Encke's Edition for 1847 of Olbers' Abhandlung titer die leichteste 
nnd bequemste Methode die Bahn einea Cometen zu berechnen, 
there are twelve determinations of the orbit of the comet of 1843, 
and these I now transfer to my paper, in order that the members 
may have the opportunity of comparing them with the results de- 
duced for the late comet. I have roughly corrected the longitudes 
for the precession of the equinoxes since 1843. 
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On looking down the list one cannot fail to recognize the close 
resemblance between the elements which I present to the Society 
and the third orbit calculated by Laugier and Mauvais. But I 
wish also to draw the attention of the Society to the fact that 
these computers a^ign a period of thirty-five years in their orbit 
which so closely resembles mine, and this period it will be observed 
differs only two years from the interval between the appearance of 
the comet of 1843 and that of 1880. To their second orbit they 
assign a period of 175 years, and this it will be seen is commensu- 
rate with that of thirty-five years. Mr. Hind, in his Treatise on the 
Comets, edition of 1852, says : — " Several comets have been men- 
tioned as probably identicsd with the great one of 1843, and in 
particular those of 1668 and 1689, which exhibited tails of unusual 
lengtL If it were one and the same comet that appeared in 1668, 
1689, and 1843, the period of revolution could difffer but little from 
twenty-two years. But independently of the jortTwdyocte improba- 
bility of this short period, the evidence afforded by the history of 
comets in past ages is decidedly against it ; neither is the period of 
thirty-five years, suggested by some astronomers, more probable, 
for the comet of 1106, which was cited as strongly supporting this 
time of revolution, could not possibly have been the same as the 
comet of 1843, since historians agree in stating that it was ob- 
served for some time in the northern heavens, a circumstance per- 
fectly irreconcilable with the elements of the latter body, which can 
only remain ahovi three hours north of the ecliptic Calculation 
shows that the paths of the comets of 1668 and 1689 might be 
tolerably well represented by the orbit of the comet of 1843, but 
equally well, in the former case, and much nearer in the latter, by 
numbers altogether different, so that we can come to no definite 
conclusion on the subject." Sir John Herschel, in his Outlines of 
Astronomy, edition, 1851, has the following among other remarks 
respecting the comet of 1843 : — "Although some of the observa- 
tions of this comet were vague and inaccurate, yet there seem 
good grounds for believing that its whole course cannot be recon- 
ciled with a parabolic orbit, and that it really describes an ellipse. 
Previous to any calculation it was remarked that in the year 1668 
the tail of an immense comet was seen in Lisbon, at Bologna, in 
Brazil, and elsewhere, occupying nearly the same situation among 
the stars, and at the same season of the year, viz., on the 5th of 
March and the following days. Its brightness was such that its 
reflected trace was easily distinguished on the sea. The head, 
when it at length came in sight, was comparatively faint and scarcely 
discernible. No precise observations were made of this comet, but 
the singular coincidence of situation, season of the year, and 
physical resemblance, excited a strong suspicion of the identity of 
the two bodies, implying a period of 175 years withvn a day or two 
more or less. This suspicion has been converted almost into a 
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certaiaty by a careful examination of what is recorded of the older 
comet. Locating on a celestial chart the situation of the head, 
concluded from the direction and appearance of the tail, when only 
that was seen, and its visible place, when mentioned, according to 
the descriptions given, it has been found practicable to derive a 
rough orbit from the course thus laid down ; and this agrees in all 
its features so well with that of the modem comet as nearly to 
remove all doubt on the subject Comets, moreover, are recorded 
to have been seen in a-d. 268, 442-3, 791, 968, 1143, 1317, 1494, 
which may have been returns of this, since the period above men- 
tioned would bring round its appearance to the years 268, 443, 
618, 793, 968, 1143 1318, and 1493, and a certaiii latitude must 
always be allowed for unknown perturbations. But this is not the 
only comet on record whose identity with the comet of 1843 has 
been maintained. In 1689 a comet bearing a considerable resem- 
blance to it was observed from the 8th to the 23rd of December, 
and from the few and rudely observed places recorded, its elements 
had been calculated by Pingr^,* one of the most diligent inquirers 
into this part of astronomy. From these it appears that the 
perihelion distance of that comet was very remarkably small, and a 
sufficient though indeed rough coincidence in the places of the 
perihelion and node tended to corroborate the suspicion. But the 
inclination (69'') assigned to it by Pingr6 appeared conclusive 
against it. On recomputing the elements, however, from his 
data, Professor Pierce has assigned to that comet an inclination 
widely tJiffering from Pingr^'s, viz., 30''4', and quite within reason- 
able limits of resemblance. But how does this agree with the 
longer period of 175 years before assigned ? To reconcile this we 
must suppose that these 175 years comprise at least eight returns 
of the cornet^ and that in effect a mean period of 21*875 years 
must be allowed for its return. Kow it is worth remarking that 
this period calculated backwards from 1843*156 will bring us upon 
a series of years remarkable for the appearance of great comets, 
many of which, as well as the imperfect descriptions we have of 
their appearance and situation in the heavens, offer at least no 
obvious contradiction to the supposition of their identity with this. 
Besides tiiose already mention^ as indicated by the period of 175 
years, we may specify as probable or possible intermediate returns, 
those of the comets of 1733(?), 1689 above mentioned, 1559(1), 
1537,1515,1471,1426,1405-6, 1383, 1361, 1340,1296, 1274,1230, 
1208, 1098, 1056, 1034, 1012, 990, 925(?), 858(1), 684, 552, 530, 421, 
245 or 247, 180, 158. Should this view of the subject be the true 
<me^ we may expect its return about the end of 1864 or beginning 
c^ 1865, in which event it wiU be observable in the southern 

'Author of the "Oom^tographie," a work indispeniable to all who woiild 
study this interesting department of the science. 
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Hemisphere both before and after ita perihelion passage." I have 
made these rather lengthy extracts in order to show the members 
what interest attaches to tiie comet of 1 843. In connection with the 
closing remarks of Sir J. Herschel, I may say that a veiy fine 
comet did appear in the beginning of 1865, which was observed 
only in the southern hemisphere. It was at first generally sup- 
posed by the colonists to be the comet of which Sir J. Herschel 
speaks, but a determination of the orbit which I published at the 
time proved that the comet, although one of very small perihelion 
distance, was moving in an orbit quite different from that of the 
great comet of 1843. The results of my investigation of the orbit 
of the great southern comet of 1865, which are generally regarded 
by astronomers as the closest approximation yet obtained, will 
be found in the Sydiney Morning Herald of May 6th, 1865, 
and likewise in the principal astronomical journals of Europe. 
From what I have stated, it is probable that the recorded observBr 
tions of the comet of 1843 and of others which are supposed to 
be identical with it will again be ransacked in order to obtain, if 
possible, further evidence of identity. I am extremely anxious to 
refer to Pingr^'s ComHograpMey Carl's Repertoriwm der Cometen- 
Aatronomie and Cooper's CameUc Orbits, which invaluable works 
unfortunately I do not possess, nor do I think they are to be found 
in the library of the Sydney Observatory. And here I would take 
the opportunity of respectfully suggesting to those in authority 
the absolute importance of furnishing that young institution with 
copies of certain astronomical workis in English, French, and 
German, without which no Observatory library can be said to be 
complete. A copious library for reference is as necessary to the 
practical astronomer as are his transit instrument, clock, and equa- 
torial. I will now take leave of the more technical part of my 
subject, with an expression of the hope that the orbit-elements I 
have now presented to the Society may be found to be much more 
accurate than any which have yet reached the colony. At all 
events I believe they will be found sufficiently accurate to serve as 
provisional elements for the reduction of all the southern observa- 
tions when they come to hand, and for the formation from them of 
normal places for a definitive determination of the orbit 

I shall now bring this paper to a close by offering a few inter- 
esting particulars respecting the movements of the comet in the 
parabolic orbit which I have calculated For the linear distaaoee 
of the comet from the sun and earth I have adopted Tupman's 
value of the mean equatorial horizontal parallax of the sun dep- 
rived from the British observations of the late Transit of Yenii8| 
viz., 8'''8455, in the determination of which our Australian 
observations played so important a part I have also assumed the 
equatorial semi-diameter of the earth as given by Airy in his 
'* Treatise on the Figure of the Earth, Encyclop»diA Metropditaim, 
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18i9," viz., 20,923,70.0 English feet or 3,962-822 English 
miles. It appears now that towards the close of January the 
comet was rapidly approaching the sun from the regions lying 
south of the ecliptia It proceeded, of course, with accelerated 
velocity towards that luminary, and at thirty-six minutes past 1 1 
o'clock on the morning of the 27th (Sydney mean time) or just 
tweauty-f our hours before perihelion, it arrived at a point 9,584,500 
milea from the sun's centre. At twenty-seven minutes past 10 
o'clock a.m. on the 28th it crossed the plane of the earth's orbit at 
a distance of 1,074,600 miles from the same point. Its course 
now lay on the north side of the ecliptic, and sixty-nine minutes 
later it arrived in perihelion or that point of its orbit nearest to 
the son. The distance between the sun's centre and the centre of 
gravity of the comet at this moment according to my elements was 
621,380 miles. The semi-diameter of the sun at the earth's mean 
distance, resulting from twelve years' observations, 1836 to 1847, 
at the Hoyal Observatory, Greenwich, is 16'r''82, If we adopt 
this value and execute the necessary calculation we shall find that 
at the instant of perihelion passage the comet's centre was actually 
only 190,480 miles distant from the sun's surface. The heat to 
which the comet was subjected at this point of its path in space 
mast have been something beyond human conception, and the solar 
orb itself subtended an angle of 88", or 165 times greater than its 
apparent diameter as seen from the earth. Sir John Herschel says 
that ^'the comet of 1680, whose perihelion distance was 0'0062, and 
which therefore approached the sun's surface within one-third part 
of his radius (more than double the distance of the comet of 1843) 
was computed by Kewton to have been subjected to an intensity 
of heat two thousand times that of red hot iron, — a term of com- 
parison indeed of a very vague description, and which modern 
thermotics do not recognize as affording a legitimate measure of 
radiant heat." After leaving perihelion the angular velocity of our 
comet gradually decreased, though its distance from the sun 
rapidly increased. At twenty-seven minutes past 1 o'clock in the 
afternoon of the 28th the comet passed from the north to the south 
side of the ecliptic, at a distance of 1,473,300 miles from the sun's 
centre. It thus appears that the comet was only three kowra on 
the north side of the plane of the earth's orbit, and in this brief 
space of time it of course described an arc of 180", or just one-half 
of its apparent path in the heavens as seen from the sun. I find 
by a rough calculation that if the perihelion passage had occurred 
on any date between March 1st and April 4th, or between August 
28ih and October 15th, there would have been a transit of the 
comet across the sun's disc as seen from the earth. The comet, 
during the interval I have described, was pursuing its path unseen 
from our planet, and it was not till the 1st day of February that 
its huge tail was detected from several parts of the southern 
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hemisphere. On the eyening of the 9ih it was accurately observed 
at the Melbourne Observatory, but it had then receded to a dis- 
tance of 53,885,000 miles from the sun, its corresponding distance 
from our planet being 62,205,000 mile& On the evening of the 
17th the Melbourne observers obtained their last position, the 
comet having then increased its distance from the sun and earth 
to 75,293,000 and 69,508,000 miles respectively. This evening, 
Ji]}y 7th, while I am reading this paper to the Society, it has 
attained to a distance of 301,000,000 of miles from the central 
luminaiy, and is therefore near the outer limits of the belt of 
minor planeta Assuming that our late visitor is the great comet 
of 1843 with a period of 37 years, it will ultimately reach its 
aphelion at a distance of 2,052 millions of miles or within the 
orbit of the planet Neptune, and will then commence its return 
journey towajds the sun, and make its reappearance to the earth's 
inhabitants about the year 1917. 

Having now given you as much information as lies in my power, 
I must take leave of my subject. I trust that in the course of a 
few weeks we shall receive from Europe information more accurate 
and detailed than that of which we are at present in possession. 

The Observatory, Windsor, 
June 26th, 1880. 
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Note on a New Method of Printing Barometer and 

other Curves. 

By H. 0. BusssLL, B.A.y E.B.A.S., Government Astronomer. 



[Bead btfort the Rcyal Soekty qfN.S. W., 6 A^guri, 2380.] 



Thb neoeaaity for a convenient and expeditious method of printing 
barometer curves has long been felt by all who have had to publish 
weather maps, and I have therefore no hesitation in publishing 
what to me at least appears to be one method of meeting this 
want. 

It is simple enough. The blanks for the curves containing lines 
at 29-4, 29-6, 29*8, 30-0, 30-2, and 30*4, and these crossed by 
vertical lines giving a column to each station, are cast ready for 
nse, and, so soon as the barometers are reduced, the height at each 
station is marked in the column for that station, and a pen line is 
run through these points ; the blank is then put under a fret-saw 
and the saw is run along the marked curve, and into the saw cut 
is placed a ribbon of soft metal, the edge of it marks the curve 
and serves as a printing surface. The whole of this may be done 
in less time than it has taken to describe it. 

The advantages are obvious : — 

In the first place, it gives a block which can be printed with 
ordinary type, and has therefore a great advantage over the litho- 
graph system, in which the curve has to be printed after the map 
is otherwise completa 

Second : As soon as the barometers are reduced the printing 
block may be completed in from 8 to 10 minutes, and at once put 
into the press and printed at any required speed. 

Third, as to cost : The blanks are only ^-inch thick, and when 
used can be melted again as often as may be required, and 5 minutes 
suffices to cut the groove and make it ready for printing. 

In the lithograph method a new surface has to be made on the 
stone each day, and much time is lost in getting the printing 
adjusted on the prepared map, and then it is not applicable for the 
daily press. 

Fourth : By this system the blocks may be placed together for 
subsequent printing, as shown, so that the change in the barometers 
from day to day is seen at a glance. 
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It seems hardly neoessary to suggest other uses, but no doubt 
many will be found for this method of preparing a block from 
which curves may be printed. But I would suggest here that for 
printing isobaric, isothermal and other lines, one engraving of the 
world or section to be illustrated being engraved it could be used 
as a mould from which to oast any required number, and upon 
each a different set of curves could be placed in this simple way. 



[One diagram.] 
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Note upon a Sliding-scale for correcting Barometer 
Readings to 32° Fah. and Mean Sea Level. 

By H. C. BussELL, B.A., F.RA.S., Government Astronomer. 



[Read btfore the Royal Society qfN,S, W., 1 September, 1880.] 



Just eleven years since I had the honour of reading before this 
Society a description of the sliding>scale which I then designed 
and made for the purpose of doing away with the computation 
which had previously b^n necessary when the humidity of the air 
was required from readings of the dry and wet bulb thermo- 
meters. That sliding-scale has been a useful servant in Sydney 
and other observatories ever since, and has saved an amount of 
time which it would be difficult to estimate ; but it only met one 
of the wants of the meteorological computer, and it seems strange, 
now that the other want of the computer is met by the sliding- 
scale for barometers, that I could not at that time see how to do 
what within the past few days has seemed so easy. I have often 
since then wished to find some convenient method of saving the 
time spent in correcting the readings of the barometers, where 
so many readings have to be corrected every day ; the time was a 
serious item, and long since I completed the design of a machine 
to meet my wants, but it did not promise such a saving of time as 
I desired, and it was therefore never made. Recently it occurred 
to me that it would be possible to construct a table from which 
every possible reading of the barometer could be obtained, cor- 
rected for each degree of temperature ; and I had such a table 
computed, because even that would save a great deal of the time 
lost in correcting barometer readings for temperatura When 
this was done I saw that, by applying to that table a scale on 
which from a given zero a point was marked for each station at 
such a distance from the zero as to be equal to the altitude cor- 
rection, I should get by inspection the reading corrected for 
temperatuire and altitude at one inspection. 

The scale was made by taking a strip of paper and at one end 
putting a line marked 0. Any reisuling of the barometer at a station 
— say Bathurst, was then taken and corrected for temperature 
and altitude ; the of the scale was then placed on the table so 
that the line was on the given reading and the scale along the 
line of figures under the temperature of the shade thermometer, 
say 60"; the figures were then followed down until the corrected 
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barometer or the nearest reading to it was found ; opposite this a 
mark was made on the scale and *' Bathurst^' written on it. Now, 
whenever the same reading is received, the scale being placed aa 
before, the marks opposite Bathurst would show the corrected 
reading; and since the readings in the columns increase at the 
rate of 0*01, any other reading being given with the same temperar 
ture, the same scale would serve to point out the corrected reading 
required. 

The table thus prepared was placed upon a cylinder, so that any 
part of it could be immediately brought up for inspection, and the 
scales (some forty-six — one for each degree of temperature) were pre- 
pared, and promised a very great saving of time j but in looking 
at the table thus arranged I saw that it was possible to do away 
with all the figures except one column, and substitute a scale upon 
which one oblique line should represent the corrected reading of a 
barometer at a particular station for every possible temperature 
and variation in the atmospheric pressors The result is the con- 
venient sliding-scale represented in the annexed photo-Uthograpb. 
I will endeavour to explain to you how this was done. In the 
first place, a strip of paper, 25 inches long, and divided by cross 
lines one-tenth of an inch apart, was taken, and upon it were 
written all the readings of a barometer scale, from 28 inches to 
30 '40 inches, advancing by '01 at a tima It was found necessary 
to begin at 28 inches, in <mler to reach the high stations. A 
second sheet of paper 22 inches by 8 inches, was then divided 
lengthwise by lines i of an inch apart ; at one end of Aem were 
written temperatures from 20° to 90°, and near the left-hand 
end a fine black zero line was drawn, crossing all of theuL The 
mean barometer reading of a station — say Newcastle— was then 
taken, and corrected for index error for the temperature of 40% 
and for altitude ; the barometer scale on a strip of paper, de- 
scribed above, was then laid upon the line on the sheet of paper 
which was marked 40°, and the uncorrected barometer reacting 
found on the strip of paper and made to eoineide with the zero 
line Looking along the scale, the reading corresponding to the 
" corrected'' reading aa by computation was found, and opposite^ 
<m the 40° line, a mark was made Exactly the same process was 
repeated for the temperature 80°, care b^ng in both instances 
used to apply, not only the temperature correctian eorresponding 
to these degrees, but the altitude correction as computed for the 
same degrees. A line was then drawn through these marks, and 
upon it the corrected readings of the barometer for any tempera- 
ture and for any reading may be found by simply pladniF 
the scale on the given^n^iatora line. A si^ ^^<»ssw^ 
repeated for each station, and on this scale exhibited the lines for 
eighteen stations are marked without interfering with one another 
to any troublesome extent. The use of this scide has brought 
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into prominence one of the little troubles of a meteorological com* 
puter. It is this. Suppose tids morning Mount Victoria sends 
in a reading of his barometer 26*742, and air temperature 50% 
and at Sydney the barometer read 30*021, and air temperature 
"was bVy now the question arises for which of these temperatures, 
or at what other, shall I compute the altitude correction. Theo- 
retically, in computing altitude corrections it is assimied that the 
air is cooler in proportion to the elevation, and therefore the 
mean of the two ^ould be taken ; but in our practice this is found 
to be incorrect) and all the barometers will agree better if they are 
corrected for altitude at the temperature of Sydney, and the 
corrections are always therefore computed at the Sydney tem- 
perature. You will naturally ask why is theory wrong in this 
instance ; probably the answer would be found in the usual con- 
dition of our atmosphere, which is that of having a warm wind 
overhead, and it may be mentioned that the mean temperature of 
Sydney is very near the same as that for the whole Colony when 
determined from seventy stations scattered all over it Now, in 
using the sliding-scale, we follow the old rule of using the Sydney 
temperature, but when the readings are taken on this line, ijiough 
they are affected by the right altitude correction, they are affected 
by the wrong correction for temperature, for the line is plotted as 
stated before, so that the temperature and altitude correction for 
each temperature are found on the same line ; and since we use 
the Sydney temperature, the reading found is affected by the 
temperature correction for Sydney temperature, and not that of 
the thermometer at the station in question. 

It is found impossible to provide for this difficulty in the sliding- 
scale ; but it is met by adding to the reading found, 2^ times the 
difference between the thermometers when the upper thermo- 
meter is lower, and subtracting it when it is higher. It is evident 
that such a sliding-scale will not give the readings correct to 
0*001 in., but it will to 0*01, which is more than sufficiently 
accurate for the purpose of daily weather maps ; and if the third 
place of decimals is taken by estimation, the readings are found 
frequently to coincide with the computed readings. 

I should mention here that as Eliandra, one of the meteoro- 
logical stations, is at an altitude of 4,640 feet^ it would be necessary 
to begin the scale at 25,000 inches, so that the sliding-scale 
would then be 3 feet 6 inches long, and the scale 4 feet. I found, 
however, that this was unnecessary for the purposes of the 
sUding-Bcale, and that just the same result was obtained if constant 
corrections of 1, 2, or 3 inches were made to the readings of the 
barometers, and the scale plotted accordingly. 
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Thunder and Hail Storms in New South Wales. 

By K a BussELL^ B.A., F.RA.S. 



[Bead be/ore the Royal Sodeiy o/N.S. W,, 1 December, 1880.] 



When the Garden Palace or Exhibition building was in course 
of erection in 1879, the question was raised by a member of the 
Commission whether the risk from hail-storms was sufficient to 
call for some precaution against it in the construction of the build- 
ing» and the question was referred to me for an answer. After a 
careful examination of all the available records up to the end of 1 878, 
I addressed to the Commission a letter, the substance of which may 
be here quoted : — "After a careful examination of the recorded 
thunder and hail storms I cannot trace any period in their recurrence, 
except that they seem to be more numerous during the first year 
after a drought, as for instance in 1829-39-50 and 63. In accord- 
ance also with the above, it appears that they are not severe or 
numerous in wet years. As the present year (1879) may be fairly 
classed amongst these, the probability of a severe hail-storm is very 
remote, and would not I think justify the outlay necessary to pro- 
vide special protection for the glass in the roof of the building." 

The examination necessary to arrive at the answer involved some 
labour, and the tables and diagram will be of use in many ways, 
but specially with reference to the question of insurance against 
damage by storms. I have therefore determined to place them on 
record, without at present discussing the bearing of these statistics. 
There is only one point I would draw your attention to, and that 
is the great number of storms in the early part of November, or 
-when the earth is passing through the November meteor stream. 

The first table shows the date, place at which it occurred, and 
the intensity of each hail-storm j and the page given is the page 
in " Climate of New South Wales." 

Hie second table gives the dates and characters of recorded 
storms ; and the last table shows the number in each year. 

The diagram presents the result of this examination in a con- 
venient form. For the hail-storms the severity was estimated 
from the description in a scale to 10, so that a long line shows 
a severe storm. For the thunder-storms the severity of the storm 
oould not be estimated except in a few casea The length of the 
line used for thunder-storms was therefore made uniform ; and the 
number which in. the course of years have occurred on the same 
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day of the monih is shown by adding one line to the other ; as for 
instance, for the 10th of February seven storms are on record, the 
line is therefore made over seven spaces in the scale. This, as will 
be seen, is the heaviest record against any day of the year except 
8th December, which has an equal number. The diagram shows 
clearly the preponderance of storms during the summer. 



Table L — ^Bboobdsd Hail Storms. 



Fiv^ 



Month. 



PImml 



Chanctor. 



OoeL 



60 
62 
62 
64 
67 
71 
J 72 
I 72 
72 
76 
76 
77 
77 
77 
78 
78 
79 
79 

83 

90 

90 

90 

91 

94 

100 

102 

103 

103 

105 

107 

109 

122 

128 

128 

135 

135 

138 

139 

139 

142 

142 



795 
797 
798 
799 
804 
806 
806 
806 
806 
809 
810 
812 
812 
812 
813 
814 
814 
815 

818 
823 
824 
824 
824 
826 
829 
829 
829 
829 
830 
830 
831 
833 
834 
834 
837 
837 
838 
838 
839 
839 
839 



Dec. 


5 


Nov. 


8 


May 


14 


Nov. 


15 


Dec. 


10 


Sep. 


24 


Nov. 


9 


9> 


7 


fl 


6 


Sep. 


13 


Oct. 


6 


Jan. 


17 


Sep. 


12 


Nov. 


7 


Mar. 


10 


f» 


10 


Dec. 


24 


Oct. 


1 


Mar. 


21 


9l 


23 


Nov. 


13 


Jan. 


1 


May 


6 


Dec. 


16 


Nov. 


4 


Jan. 


13 


Aug. 


4 


Oct. 


22 


ff 


21 


Feb. 


2 


Oct. 


26 


Feb. 


21 


April 30 
Nov. 1 


>f 


20 


Oct. 


31 


»» 


28 


>» 


12 


Dec. 


18 


Jan. 


8 


July 


20 


Aug. 


22 



Hawkesbury 
Sydney 



>» 



Hawkesbury and Sydney.. 



Sydney 
Hawkesbury.. 
Richmond Hb. 



f> 



Hawkesbury 
Sydney 



If 
ft 



Hawkesbury 

Sydney 

Bunbury Curran 

Appin , 

Hawkesbury 



Wilberforce 

Sydney 

Prospect 

Hawkesbuiy 

Penrith 

Sydney 



I* 



Panaxnatta and Sydney .. . 
Hunter 



f> 



Sydney 



>> 



Bathurst. 
Hunter . 
Bathurst. 
Maitland 
Sydney . 
Yass .... 



Pairamatta and Hunter ... 

Maneroo 

Yass 

Sydney 



*6to8in.long 
Lark's Qggs 
6 in. cironm. 
Severe 
Not severe 
Severe(night) 
Severe 



»» 



light 
Moderate 
Severe 
Veiy severe 

Mullet balls 

Never equaled 

Very severe 

Severe 

light 

2 severe ones 

Severe 

Very severe 

Severe 

Bullets 
Severe 

•I 
»» 
•• 
•» 
f« 

$9 
_ •» 

Very severe 
Severe 

t$ 



»9 



L 



10 

7 

10 

5 

4 
5 
7 
7 
4 
4 
7 

10 
6 
5 

10 
5 
6 
4 

10 
5 
6 
5 

10 
6 

10 
5 
6 
6 
7 

10 
5 
5 
4 
5 
8 
7 
7 
6 
7 
7 
7 
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Table l^-ctnUmuetL 



Tear. 



Month. 



PlAoe. 



GhMMter. 


Ooel 


Severe 


10 




8 




9 




6 




9 




T 




7 




10 


Very severe 
Light 


8 

4 


Very severe 


8 


Severe 


7 


Light 


4 


Severe 


10 


Light 


4 


Severe 


10 



144 


1839 


144 


1839 


144 


1839 


146 


1840 


149 


1841 


150 


1847 


150 


1848 


152 


1852 


152 


1858 


152 


1858 


153 


1861 


153 


1861 


154 


1862 


154 


1864 


154 


1864 


154 


1864 



Nov. 17 

» 14 

Dec. 16 

Mar. 25 

Oct 12 

July 2 

Jan. 30 

April 5 

Feb. 2 

Nov. 5 

Feb. 16 

May 3 

Jan. 25 

Sept 15 

Dec. 10 

Nov. 4 



Richmond 

Hawkeebury.... 
Mamlan 

»» 

Paterson 

»» • 

Brisbane Water 

Mangrove 

Brisbane Water 

n 

Singleton 

Lochinvar 

Singleton 



n, showing Dates of Thnnderstorms and Hailstorms at South Head 
during the years 1844 and 1848 to 1855. 



ITeax. 


Bate. 


Thunder. Hail. 


Tear. 


Date. 


Tliimder. 


HaiL 


1844 


Oct. 16 ... 


Th. 




1860 


Jan 2... 

tf 15 ... 

Feb. 11 ... 


Th. 
Th. 
Th. 




1848 


Nov. 16 ... 


Th. 










Dec. 23 ... 


Th. 






If *' ••• 

If ^* ••• 
Mar. 1 ... 


Th. 
Th. 
Th. 




1849 


Jan. 10 ... 


Th. 










tt '■^ ••• 


Th. 






If xO ... 


Th. 






Feb. 16 ... 


Th. 






ff J^v ... 


Th. 






91 AO ... 


Th. 






April 14... 


Th. 






„ 20 ... 


Th, 






Sept 1 ... 


Th. .... 


HaiL 




t$ 21 ... 


Th. 






ff 5 ... 


••« 


HaiL 




Mar. 17 ... 


Th. 






If 15 ... 


Th. ... 


HaiL 




April 1 ... 


Th. 






Oct. 11 ... 


Th. 






ft 16 ... 


Th. 






If 14 ... 


Th. ... 


HaiL 




f» ** ... 


Th. 






ff 15 ... 


Th. 






May 19 ... 


Th. 






Nov. 7 ... 


Th. 






Oct 20^. 


Th. 






ff 9 ... 


Th. 






Nov. 15 ... 


Th. 






ff ^^ ••• 


Th. 






„ 16 ... 


Th. 






Dec. 8... 


Th. 






If *-i ••• 


Th. 






ft 9 ••• 


Th. 






Dec 2... 


Th. 






ff 1/ ... 


Th. 






99 3 ••• 


Th. 






ff /u6 ... 


Th. 






5 


Th. 
Tb. 














ft *' — • 
M 26 ♦.. 




1851 


Jan. 3 ... 


Th. 






»» 28 ... 


Tb. 






ff 15 ... 


Th, 






ff 31 ... 


Th. 






ff 19 ... 


Th, 
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m var aoviB waud^i 



Tear. 


Dftto. 


Thunder. 


HaJI. 


Tew. 


Date. 


Thunder. 


HaiL 


1851 


Jan. 22 ... 


Th. 


• 


1853 


Feb. 7 ... 


Th. 






»f 27 ... 


Th. 






Aprils ... 


Th. 






Feb. 16 ... 


Th. 






S(^t. 3 ... 


Th. ... 


Hail. 




Mar. 3 ... 


Th. ... 


Hail. 




Oct. 5 ... 


■*• ■ •• 


HaiL 




yy V ... 


Th. 






Nov. 2 ... 


Th. 






„ 10 ... 


Th. 






»» ® ••• 


Th. 






9» 11 ... 


Th. 






»f 14 .•• 


Th. 






1} 23 ... 


Th. 






>» 23... 


Th. 






„ 25 ... 


Th. 






»f ^ ••• 


Th. 






»» 27 ... 


Th. 






„ 27... 


Th. 






Al»ill4 ... 


Th. 






ff 28'... 


Th. 






Sept. 13... 


Th. ... 


HaU. 




Dec. 3 ... 


Th. 






22 


Th. 






)» «-... 


1^1. 






Oct. 4 ... 


Th. 






tt 20 ... 


Th. 






)» zl ... 


Th. 
Th. ... 














Hail. 


18&4 


Jan. 2 ... 


Th. 






i» ^* ••• 


Th. 






>> 4 ... 


Th. 






Nov. 1 ... 


Th. 






„ 10... 


Th. 






>» ^ ••• 


Th. 






ff 16 ... 


Th. 






„ 10... 




HaiL 




II lo ... 


Th. 






)) 1/ ... 


Th." 






Feb. 17... 


Th. 






ff 1«7 ... 


Th. 






„ 25... 


Th. 






„ 20... 


Th. 






Mar.28 ... 


Th. 






Dec. 8 ... 


Th. 






tt ^ ••• 


Th. 






»f ^^ ••• 


Th. 






ff dnJ •.. 


Th. ... 


Hail. 




»» z4 ... 


Th. 






April 9 ... 


Th. 






„ 26... 


Th. 






»> 12 ... 


Th. 






„ 27.. 


Th. 






Si^t, 2 ... 


Th. 






11 «lv ... 


Th. 






tt ^ ••• 

Oct. 3... 

II lo ... 


Th. 
Th 




1852 


Feb. 6 ... 


Th. 






XIX. 


HaiL 




Mar. 28... 


Th. 






Nov. 28... 


Tiu* 






April 5 ... 


Th. 






Dec. 23 ... 


Th. 






June 15... 




Hail. 




>» ^* ••• 


Th. 






July .3 ... 


th." 






t$ 25... 


Th. 






12 




HaU. 




„ 26 ... 


Th. 






Sept. 21... 


th." 
























f» ^ ••• 


Th. 




1865 


Jan. 5 ... 


Th.. 






Oct 7 ... 


Th. 






tt 17 ... 


Th. 






f f o ... 


Th. 






Aug. 23... 


Th. 






M 22... 


Th. 






Oct. 8 ... 


Th. ... 


HaiL 




Nov. 22... 


Th. 






Nov. 5 ... 


Th.. 






>» 23 ... 


Th. 






tt 26 ... 


Th..... 


HaiL 




24 


■ • a • t • 


Hail. 




tt 28 ... 


Th..... 


HaiL 


XJCCt o • • • 


Th. 













Many of these datee may be two or three dayi wrong, as the retarna aie weekly, and the 
date not always specified mo e fuUy than *' three days' thunder/' or '* thnndentonna on 
two days.** 



'nnmDHR aud vjol -BTonn in hhw msouth walks. 



TW 



XauvMBBXOBiiB, &c„:Sydney. 



TMraod 


Auronk 


Thmider. 


BonuffkB. 


Tewuid 
Date. 


Aurora. 


Thunder. 


Remaika 


1858. 






1 


1860. 








Od. 19 




Th. 




Oct 22 




Th. 




Nov. 7 




Th. ... 


Hailldao 


Nov. 4 




Th. 




Nov. 12 




Hi. 




Nov. 6 




Th. 




Nov. 17 




Th. 




Nov. 21 




Th. 




Nov. 30 


• « • •■• • 


Tb. 




Dec. 2 




j.h. ... 


Hail 


Sec. 1 


••••«• 


Th. 




Sec. 8 




Tb. 




Dec. 4 




Th. 


1 










Dec. 5 




Th. 




1861. 








Dec 9 




Th. 




Jan. 2 




Th. 




Dec. 12 




Th. 


« 


Jan. 21 




Th. 




Sec. 19 




Th. 




Jan. 29 




Tn. 




Dec 27 




Th. 




Jan. 30 




Th. 






••••^* 


Th. 


( 


Jan. 31 
Feb. 3 




Th. 
Th. 




1859. 






t 


Feb. 4 




Th. 




Jbm. 18 




Th. 




Feb. 6 




Th. 




Jan. 29 




Th. 




Feb. 15 




Th. 




Jan. 30 




Th. 




Feb. 16 




Th. 




Feb. 9 




Th. 




Feb. 23 




Th. 




Feb. 22 


« 


Muj-Hmui- 




Jnae 4 




Haa 




Feb. 23 


dcntonna. 




Ang. 11 




Th. 




Mar. 2 




Th. 


Viotont 


Ang. 23 




Th. 




Mar. 23 




Th. 




Sept. 12 




Th. 




Mar. 25 




Th. 




Sept. 15 




Th. 




Aug. 10 


• • *•• 


Th. 


Hailaiao 


Oct 22 


• • •<•« • 


Th. 




Aug. 30 


Brilliant 
Anrora. 






Oct 25 
Oct 31 




Th. 
Th. 




Sept. 1 




Th. 




Nov. 3 






HaU 


S^. 12 




Th. 




Nov. 17 




tL 




Sept. 26 




Th. 




Dec 11 




Th. 




Oct. 18 




Th. 




Dec. 12 




Th. 




Oct. 21 




Th. 




Sec 20 




Th. 




Nov. 1 




Th. 












Pec. 10 




Th. 




1862. 








Dec. 24 




Th. 




Jan. 6 




Th. 




Sec. 27 


....... 


Th. 




Jan. 11 
Feb. 7 




Th. 
Th, 




188a 








April 16 




Th. 




Jan. 8 




Th. 




April 28 




Th. 




Feb. 10 




Th. 




June 22 




Th. 




Mar. 28 








Aug. 14 






Hail 


iftpril22 




Th. 




Sept. 5 




'dL 




June 7 




Th. 




Oct 27 


• ■ • •• • 


Th. 




J^ IS 




Th. 




Oct 28 


• • aliva 


Th. 




Aug. 12 


Anrora. 






Nov. 8 




Th. 




Sept. 6 




Th. 




Nov. 11 




Th. 




fiept. 8 




Th. 




Nov. 14 




Th. 




Sept. 18 




•• ... 


HaO 


Nov. 19 




Th. 




Oct. 20 




Th. 




Nov. 20 




Th. 
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TabuB n-— dOfl^HMoi 



TmtmhI 
Date. 


Aaron. 


Thunder. 


SenuAi. 


TmtmhI 
Date. 


AuRwa. 


nmadar. 


BemulEB. 










1865. 








1862. 








Jan. 5 




Th. 




Dec. 8 


**• m»% 


Th. 




Jan. 8 




Th. 




Bee. 14 




Th. 




Jan. 9 




Th. 




Dec. 20 




Th. 




Jan. 21 




Th. 




Dec. 21 




Th. 




Jan. 29 




Th. 




Dec. 25 




Th. 




Jan. 31 




Th. 




Dec 26 




Th. 




Feb. 7 




Th. 




Dec 31 


*•.*•• 


Th. 




Feb. 16 
Feb. 25 
Feb. 26 




Th. 
Th. 
Th. 




1863. 








Mar. 27 




Th. 




Jan. 1 


... ... 


Th. 




Mar. 31 




Th. 




Jan. 15 




Th. 




April 17 


#• 


Th. 




Jan. 20 




Th. 




July 12 


Auroia? 






Feb. 21 




Th. 




July 19 




Th. 




Feb. 25 




Th. 


Hail 


July 25 




Th. 




Feb. 26 




Th. 




Aug. 4 




Th. 




Feb. 27 




Th. 




Sep. 11 




Th. ... 


Hafl,]M9» 


Feb. 28 




Th. 




Sep. 17 




Th. 




Mar. 3 




Th. 


Hail 


Oct. 11 




Th. 




Mar. 6 




Th. 




Nov. 2 




Th. 




Aug. 11 






Hail 


Nov. 6 




Th. 




Aug. 12 






Hail 


Nov. 19 




Th. 




Sept. 22 




• •• - •• 


Hail 


Dec 1 




Th. 




Oct. 1 




Th. 




Dec. 10 




Th. 




Oct 26 




Th. 




Dec. 16 




Th. 




Dec 9 




Th. 




Dec 21 
1866. 




Th. 


- 


1864 








Jan. 11 




Th. 




Jan. 4 




Th. 




Jan. 27 




Th. 




Jan. 10 




Th. 




Feb. 10 




Th. 




Feb. 2 




Th. 




Feb. 14 


) ( 


Th. 




Feb. 7 




Th. 


Violent 


Feb. 15 


f ] 


Th. 




Mar. 3 




Th. 




Feb. 16 


) I 


Th. 




May 15 




Th. 




Feb. 19 




Th. 




May 22 




Th. 




Feb. 22 




Th. 




July 5 






HaU 


Mar. 19 




Th. 




July 6 




li. 




ADril20 
May 14 




Th. 




Sept. 8 




Th. 


Bftil.n- 




Th. 




Sept. 11 




Th. 


markable 
clouds 


May 28 




Th. 




Oct. 2 




Th. 




July 11 




Th. 




Oct. 27 




Th. 




Sep. 15 




Th. 




Nov. 4 




Th 


Hail also 


Oct. 20 




Th. ... 


Haa^lMsei 


Nov. 6 




Th. 




Oct. 22 




Th. 




Nov. 21 




Th. 




Oct. 26 




Th. ... 


Haflalso. 


Dec 2 




Th. 




Nov. 7 




Th. 




Dec 9 




Th. 




Nov. 10 




Th. 




Dec 10 




Th. 




Nov. 11 




Th. ... 


HailyinclL 


Dec 14 




Th. 










long 


Dec 20 




Th. 




Nov. 22 




Th. 
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Table H-^cmUkuutL 



and 



Ttanndi 



Tear and 
Date. 



Tbiind«r. 



Not. 23 
Not. 29 
Dec 1 
Dec. 17. 

1867. 
Jan. 23 
Jan. 28 
Jan. 30 
Feb. 15 
Har. 18 
Har. 23 
Har. 24 
Mar. 25 
Mar. 26 
Mar. 27 
Mar. 28 
Mar. 29 
Apl. 5 
ApL 7 
ApL 12 
ApL 13 
May. 12 
May 13 
May 18 
May 23 
May 27 
Jnne 24 
July 27 
Sept. 5 
Sept. 6 
Sept. 11 
Sept 21 
Oct. 2 
Oct 9 
Oct 22 
Oct 31 
KoT. 4 
Not. 28 
Not. 30 
Dec. 1 
Dec 7 
Dec 11 
Dec 27 

186& 



Jan. 
Jan. 
Jan. 
Jan. 18 
Jan. 27 



12 
16 
17 



• • • • •• 



Th. 
Th. 
Th. 
Th. 



Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 






Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 



Th. 
Th. 
Th. 
Th. 



HaHako 



Powder Ma 
fuiac itroek 



Hailako 



Hafl 



1868. 
Jan. 29 
Feb. 10 
Feb. 13 
Mar 21 
Aug. 30 
Sept 18 
Sept 21 
Oct 12 
Dec. 4 
Dec. 12 
Dec 24 
Dec. 25 

1869. 
Jan. 1 
Jan. 20 
Jan. 21 
Jan. 30 
Feb. 10 
Mar. 16 
April 30 
Sept 18 
Sept 27 
Oct 2 
Oct 11 
Oct. 23 
Not. 18 
Not. 19 
Not. 20 
Not. 24 
Dec. 1 
Dec. 2 
Dec. 7 
Dec. 8 
Dec 10 
Dec 16 
Dec 17 
Dec. 22 
Dec 25 
Dec. 27 

1870. 
Jan. 8 
Jan. 19 
Feb. 1 
Mar. 22 
Mar. 26 
May 5 
May 11 
Aug. 14 
Aug. 26 



Aurora 



Aurora 
Aurora 



Th. 
Th. 
Th. 
Th. 



Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 



Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 



Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 
Th. 



Th. 
Th. 



Th. 
Th. 
Th. 
Th. 
Th. 



Haa 



Hall, heavy 



Hail 



HaU 
Haa 



^Wl^l.^ 
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.Y«arsQd 
Date. 


Aurora. 


Tinmitor. 


BiOEDarki. 

1 


Tear and 
Date. 


Atmra. 'Grander. 




1870. 








1872. 








Sept. 24 


Aurora 






Feb. 9 




Th. 




Sept. 25 


Aurora 






Feb. 25 




Th. 




Oct. 25 


Aurora 






Mar. 9 




Th. 




Oct. 26 


Aurora 






Mar. 14 




Th. 




Nov. 6 




Th. ... 


HailalBo 


Mar. 15 




Th. 




Nov. 7 




Th. 




May 2 




Th. 




Nov. 9 


Aurora 


Th. 




Aug. 7 




Th. ... 


Hailaiw 


Nov. 12 




Th. 




Aug. 16 




Th. 




Nov. 21 




Th. 




Aug. 30 




Th. 




Nov. 22 


Aurora 






Oct. 4 


•»»••• 


Th. 




Nov. 23 




Th. ... 




Oct. 8 




Th. 




Dec. 7 




Th. 




Oct. 15 


Aurora 


Th. 




Dec. 13 




Th. 




Oct. 16 




Th. 


» 


Dec. 16 


Aurora 


• ■ • 




Oct. 17 


Aurora 


• • • 




Dec. 19 




Th. 




Oct. 18 


Aurora 


■ • • 




Dec. 24 




Th. 




Nov. 6 




Th. 




Dec. 30 




Th. 




Nov. 10 




Th. 




Dec. 31 


• • • • • 


Th. 




Nov. 19 
Nov. 25 




Th. 
Th. 




1871. 








Nov. 27 




Th. 




Jan. 13 


Aurora 


Th, 




Dec. 7 




Th. 




Jan. 27 




Th. 




Dec. 9 




Th. 




Feb. 3 




Th. 




Dec. 13 




Th. 




Mar. 2 




Th. 




Dec. 15 




Th. 




Mar. 23 


Aurora 


• • • 




Dec. 28 




Th. 




Mar. 28 


Aurora 


• • • 




Dec. 29 




Th. 




Apr. 5 


Aurora 


• • • 












Apr. 24 
May 8 


Aurora 


• « • 




1873. 










Th. 




Feb. 9 


■ •"• • • • 


Th. 




June 5 




Th. 




Feb. 10 




Th. 




June 12 


Aurora 


• • « 




Feb. 20 




Th. 




Aug. 17 




Th. 




Feb. 21 




Th. 




Sep. 24 




Th. 




Feb. 22 




Th. 




Oct. 1 




Th. 




Feb. 23 




Th. 




Oct. 5 




Th. 




Feb. 26 




Th. 




Oct. 23 




Th. 




Mar. 10 




Th. 




Oct. 24 




Th. 




Mar. 15 




Th. 




Nov. 16 




Th. 




Mar. 28 




Th. 




Nov. 21 




Th. 




ApL 22 
May 10 




Th. 




Nov. 22 




Th. 






Th. 




Nov. 23 




Th. ... 


HailalBo 


June 5 




Th. 




Dec. 10 




Th. 




July 5 




Th. 




Dec. 11 




Th. 




July 25 




• • • 


Hail 


Dec. 17 




Th. 




Aug. 16 




Th. 




Dec. 31 




Th. 




Sept. 3 
Sept. 9 





Th. 
Th. 




1872 








Oct. 12 




Th. 




Jan. 2 




Th. 




Oct. 22 




Th. 




Jan. 22 




Th. 




Oct. 23 




Th. 




Jan. 26 




Th. 




Oct. 31 




Th. 




Feb. 2 




Th. 




Nov. 6 




Th. 





"XmrBTBiKSL 'JOT} 'UIL 'STOHB IV.WMM.m&UTB IKAMH. 



^9 



Tear and 
DKke. 


J«r^ 


lbml«r. Uemailak 


Year and 
Date. 


il««. 


Tlmndw. 


Remarks. 


1873. 








1876. 








Nov. 9 


•«««*. 


Th. 


■^ 


Sept 14 


•■w.a 






Nov. 11 


.*.^«< 




-Th. 


1 


Sept 18 


•«*.«. 


Th. 




Nov. 16 


.-*«<«. I 




Th. 




Sept 26 


•■.... • 


Th. 




Nov.. 18 


««.«« 




Th, 




Oat. 10 


• •»..• 


Th. 


JSailalflo 


Nov. 21 


..V^.l 




Th. 




Oct 13 




Th. 




Nov. 28 






Th. 




Oct. 31 




Th. 




Dec 17 


... ••.! 




Th. 




Nov. 6 




Th. 












Nov. 16 




Th. 




1874. 








Nov. 29 


...M*. 


Th. 




Jan. 5 


..**.. 


Th. 




Nov. 30 


...... 


Th. 




Jan. 7 


..*.«. 


Th. 




Dec. 8 






Hail 


Jan. 13 


.««««. 


Th, 




Dec. 24 


..... • 


tL 




Jan. 22 


.«^*«« 


Th, 




Dec. 27 




Th. 




Feb. 2 


..•« .•• 


Th, 




Dec. 31 


....,• 


Th, 




Feb. 5 


..«««■ 


Th. 












Feb. 6 




Th. 




1876. 








Feb. 8 




Th. 




Jan. 6 




Th. ... 


Hail also 


Feb. 11 




Th. 




Jan. 15 




Th. 




Feb. 15 


• .W^.. 


Th. 




Jan. 18 


«i.. • • • 


Th. 




Feb. 17 




Th. 




Feb. 10 




Th. 




Feb. 18 


»••»•• 


Th, 




Feb. 14 




Th. 




Mar. 5 




Th. 




Feb. 26 




Th. 




Mar. 12 


.. • V. • 


Th. 




Feb. .27 




Th. ... 


Hail alflo 


May 11 


-.-v**.. 


Th. 




April 7 


•..••• 


Th. . 




July 27 




*••»•■ 


Haa 


April 8 


■ .*•«•» 


Th. 




Sept 20 


... .«• 


Th. 




April 16 


..-.'.-• . 


Th. 




Sept. 26 




Th. 




Aug. 12 




Th. 




Oct. 4 




Th. 




Aug. 17 






Hail 


Oct 20 




Th. 




Sept 29 




Th. 


Hailalflo 


Oct 25 




Th. 




Oct 7 




Th. 




Oct 29 




Th. 




Oct. 15 




Th. 




Nov. 14 




Th. 




Oct 16 




Th. ... 


Hailalflo 


Nov. 27 




Th. 


HulalBo 


Oct. 29 




Th. ... 


HailalBO 


Dec 10 




Th. 




Nov. 11 




Th. 




Dec. 29 




Th. 




Nov. 16 
Nov. 20 




Th. 
Th. 




1875. 








Nov. 24 


•mmm •• . 


Th. 




Jn. 7 


W«'.*> 


Th, 




Dec. 16 


«.•«>• 


Th. 




Jan. 10 




Th. 




Dec. 26 


*. . • • * 


Th. 




Jan. 20 


.«•••. 


Th, 












Jan. 31 




Th, 




M77. 








Mar. 6 




Th. 




Jan. 2 




Th. 




Mar. 14 




Th. 




Jan. .8 


...... 


Th. 




Mar. 17 




Th. 




Jan. 29 




Th. 




April 3 




Th. 




Feb. 1 




Th. 




Ainilll 
May 2 




Th. 




Feb. 22 




Th. 






Th. 




Feb. 23 




Th. 




May 20 




Th. 




Mar. 16 




Th. 




July 18 




Th. 




Mar. 16 




Th. ••. 


Hailalflo 


July 22 




Th. ... 


Hail 


Mar. 30 




Th. 




Aug. 25 






Haa 


May 1 




Th. 
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Tabls Il^-'Ccntitmed, 



Tear and 
Date. 


Anxora. 


Thunder. 




Tear and 
Diite. 


Atmia. 


nnnider. 


KeaamxkM. 


1877. 








1878. 








May 23 




Th. 




Jan. 18 




Th. 




July 16 




Th. ... 


Hail also 


Feb. 6 




Th. 




Aug. 19 




Th. 




Feb. 10 




Th. 




Sept. 10 




Th. ... 


HailalBo 


Feb. 11 




Th. ... 


Hailalflo 


Sept. 12 




Th. 




April 8 




Th. 




Sept. 23 




Th. 




Aug. 17 


«•«••• 




HjuI 


Sept. 26 




Th. ... 


HaUako 


Aug. 29 




lil 




Oct. 4 




Th. 




Oct. 7 




Th. 




Oct. 9 




Th. 




Oct. 21 




Th. 




Nov. 21 




Th. 




Dec. 8 




Th. 




Nov. 26 




Th. 




Dec. 9 




Th. 




Nov. 27 




Th. 




Dec 11 




Th. 




Dec. 1 




Th. 




Dea 16 




Th. 




Deo. 14 




Th. 




Dec. 21 




Th. 




Dec. 18 





Th. 




Dec. 22 




Th. 





Table n J, showing recorded HailBtomiB and Thnnderstorma in each year, 

from 1795 to 1878. 



Year. 


Number 

of 

HaU. 

itorma. 


Number 

of 

niunder- 

Btorma. 


Thunder 
with 
Hail. 


Year. 


Number 

of 

HaU- 

■torma. 


Number 

of 

lliunder- 

■torma. 


Thunder 
with 
Hail. 


A.D. 








A.D. 








1795 


1 






1818 


1 






1796 








1819 


• • • 






1797 


1 






1820 


■ • • 






1798 


1 






1821 


• • • 






1799 


1 






1822 


• • • 






1800 


... 






1823 


1 






1801 


... 






1824 


3 






1802 


... 






1825 


• • • 






1803 
1804 


• . . 

1 


t 


1 


1826 
1827 




• 


T^ 


1805 
1806 
1807 
1806 


... 

2 

... 

... 


& 


1828 
1829 
1830 
1831 


• • • 

4 
1 
1 


1 


S 


1809 


1 






1832 


• • • 






1810 


1 






1833 


1 






1811 


• ■ • 






1834 


2 






1812 


3 






1835 


■ • • 






1813 


1 






1836 


• • • 






1814 


2 






1837 


1 






1815 


1 






1838 


2 






1816 


.* . 






1839 


4 






1817 


•«• 


L. _,., 


i 


1840 


1 
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Tablb m— eoftfrntietf . 



T«ir. 


NimlMr 

of 

Hftfl- 


Knmbcr 

of 
Tirander- 


Tbnnder 
vith 
Hail. 


Tear. 


Kumbtf 

of 

HaU- 


Numbar 

of 
lliuiider- 


niunder 
with 
HaU. 




sConnik 


■feonni. 




■tomis. 


itoiins. 


A.D. 








A.B, 








1841 


2 






1860 


2 


14 


1 


1842 


1 


• 


■i 


1861 


2 


22 


• «• 


1843 


•• • 


1862 


2 


21 


• • • 


1844 


1 


i 


i 


1863 


5 


13 


2 


1845 


1 


^^ 


^^ 


1864 


2 


20 




1846 


• ■ • 


1 


si 


1865 


3 


26 




1847 


1 


w » 




1866 


4 


25 




1848 


••• 


2 




1867 




29 




1849 


•*• 


21 




1868 




15 


■ ■ • 


1850 


6 


21 


3 


1869 




24 




1851 


1 


31 


3 


1870 


• • • 


19 




1852 


3 


12 


• • • 


1871 




» 




1853 


1 


13 


1 


1872 


• • • 


27 




1854 


1 


20 


1 


1873 




28 


• • ■ 


1855 


•• • 


7 


3 


1874 




25 




1856 


2 


• •• 


• ■• 


1875 


3 


26 




1857 


■• ■ 


»• • 


*•• 


1876 




22 




1858 


3 


12 


1 


1877 





25 




1859 


1 


19 


1 


1878 




14 





[Diagram.] 



\ 



f-l ' - , 



62. 



Recent Changes in the Surface of Jupiter. 

By Hi G. KussKLL, B.A., F.ItA.S. 



[Bead before the JtogcU Soekty qf N.8. W., 1 December, 1880.] 



SoxE four Tears siiioe I recehred a oircaiar from the Boyal Astro- 
nomieal Society, requesting my co-operation in the work of sys- 
tematically observing Jnpiter; for the purpose of interpreting, if 
possible, the changing features which the planet presents from 
time to time to our gaze. 

The Sydney ll^inch equatorial is well adapted for such purpose, 
owing to its fine defining powers and freedom from uncorrected 
colour ; and in May, 1876, I therefore began a series of observa- 
tions, making many drawings and notes. At that time the mark- 
ings were sufficiently remarkable to enlist observers at once, and 
in the duuiges which have been gtring on ever dnoe, sufficient 
alteratiQn in form has taken place to keep up the interest and 
make the observer wish that Jupiter were always in the midnight 
sky, so that these changes might be followed in detail. 

Before proceeding to the discussion of my own work, I shall 
perhaps be forgiven if I detain you a few moments by a very short 
account of the most important theories which have been put for- 
ward in eoqilanation of Jupiter^s bdts. 

In a paper published by Cassini, in Paris, in 1691, he says 
that the two equatorial belts of Jupiter were first seen in 1630, 
and he adds that they were remarkably permanent, for he 
watched them for forty years without seeing any change. Other 
ofai^rveRi. however, are of a diflFerent opinion, and assert that they 
are not always there. Hevelius says that in 1647 these belts 
vrere not visible, although he could see clouds upon the surface 
clearly, and Sir W. Herschel saw the planet once in 1793 without 
any sign of belts. In 1834 and 35, the northern belt was invisi- 
ble, and (coming to my own experience) once in 1 863 1 saw his face 
covered with cloud-like forms &om pole to pole, the usual equatorial 
belts being absent; 

CaflBini and otherBy judging of the condition of Jupiter from the 
peiiods of rotation derived £n>m different markings, came to the 
coochision that, since these times differed, the spots used in deter- 
mining them must have a motion of their own, or that they were 
simply douda. 
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Sir William Herachel, in 1793, wrote : — '* I aappose that the 
bright belts of Jupiter included between the £aint belts are zones 
wherein the atmosphere of the planet is most densely filled with 
douds. The faint belts correspond to the regions in which the 
atmosphere is perfectly serene, and allows the solar rays to reach 
the solid portions of the planet, where according to my opinion the 
reflection is less powerful than from the douds." 

Mr. Proctor, who has made a careful study of the conditions 
under which Jupiter exists, thinks that since Jupiter, owing to 
his great distance from the sun, only receives ^ part of the light 
and heat which reach the earth, it is impossible that his atmo^here 
should be loaded with clouds as we see it, resulting from sun heat 
alone, and that it is therefore extremely probable that the giant 
planet is now in the condition which geologists say evidently 
existed at one period of the earth's history, &at is, that Jupiter 
is " still a glowing mass, fluid probably throughout, still bubbling 
and seething with the intensity of primeval fires, sending up con- 
tinually enormous masses of clouds to be gathered into bands 
under the influence of the swift rotation of the giant planet.'* 
Not otherwise, Mr. Proctor thinks, can one understand whence his 
atmosphere is loaded with vapour masses. 

The observed facts which I have to bring before you to<night 
have an important bearing upon these theories, in part tending to 
confirm them, and in part contradicting. It will be necessary, 
however, for us to bear in mind the extreme difliculty of observing 
the details upon the surface of Jupiter, owing to his enormous 
distance and the many difficulties which the terrestrial atmosphere 
puts in our way. It is only the most patient and trained observ- 
ing, aided by powerful telescopes, that enables us to detect those 
minute markings on the planet which are all'imx>ortant in the 
discussion before us. 

There are markings, and even changes, which the possessor of a 
small telescope may see ; but, to study Jupiter to advantage, 
requires the use of lar&^e instruments and very close scrutiny, if we 
aroto arrive at anjLlution of the questton whether there u. 
anything permanent on the surface of the planet or not Hie 
result of my own observation has convinced me that there is, and 
I think what foUows will show tliat I have some grounds for 
thinking so. 

First, with regard to the permanence of the belts. In 1876 I 
began to test this point by a careful measure of the positions of 
all the visible belts, using for the purpose the large telescope and 
a very fine micrometer. At that time the equator was occupied by 
four red-brown belts, which could be traced all round it ; between 
them was a fainter red colour, sufficient to make the whole appear 
as one broad marking on the equator ; this was by no means uni- 
form ; in places the belts were interrupted by wlute or coloured 
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markingB, and some of these were subject to frequent changes ; in 
addition to these markings my measures included some fainter 
belts in the temperate zones and the polar capa 

This year everything to the casual observer seems changed from 
what it was in 1876, and I confess it was with no expectation of 
the result that on the 2nd November last I again applied the 
micrometer to the belt& The two outer ones of the four seemed 
to have disappeared, and the remaining two seem much altered in 
density, colour, and position, especially the northern one, which 
often seemed of a brilliant red. 

I selected a time for the measures when the great red spot 
was visible, so that its latitude might be thereby fixed. I was 
not a little surprised, when I came to compare these measures 
with others taken in 1876, to find that the one set might be sub- 
stituted for the other without much error ; I then compared other 
measures that I had taken, with similar results, and looked to see 
if I could find older measures. So far I have only succeeded in 
finding some made by M. Arago in 1 8 1 0-1 1 and 1 3. Unfortunately 
they only refer to the edges of what were then known as the^aiTi^ 
belts, for at that time a white equatorial band was the brightest 
part of the planet. M. Arago makes no mention of colour or other 
markings, but the picture given shows markings in the faint belts 
and others nearer the poles ; his measures extended over three 
years, and seem to have been very carefully made. They referred 
to the two extremes of each faint belt, which were no doubt the 
best marked features, and I find that they agree with my 
measures of the four equatorial belts, in fact they come almost 
exactly the same as the mean of my measures in 1876 and 1880, 
where they refer to what was then, and is still, the best defined 
feature of the planet ; they agree within a tenth of a second of 
arc, and the greatest difference, which is in measures of a very ill- 
defined edge, there is not a difference of 2 seconds of arc. It 
thus appears, that at three dates taken at random in a period of 
seventy years, the four best marked belts of Jupiter were found in the 
same latitudes, and it is hence a fair inference that they are 
always there. During the four years over which my own work 
has extended, several fainter belts in the temperate zones and the 
polar caps have remained in the same positions. 

Comparing the drawings made June 2, 1876, and November 2, 
1880y photographed copies of which are attached, no one would at 
first sight think that the important features were unaltered in 
position, but a closer examination will show that the red spot is in 
the same latitude, and that the main markings of 1880 can be 
traced in 1876 ; but were it not for the measure which I have just 
mentioned, it would be difficult to decide which parts were clouds 
and which fixed features in the drawing of 1876 ; indeed this is 



one of the real diffiooltieB that is oonstantly preflented to the 
observer to distingaJA one from the oth^i and bo far as mj 
experience goes, it can onlj be done hj cftrefully recording the 
position of every feature, and in course of time, those whidi 
constantly recur in the same place will be recognised as fixed, and 
we shall learn to what extent the clouds change the appearance of 
the planet's markings. In the measures given we recognise the 
division of the planet into zones in a general way corresponding 
to those on the earth ; we have the equatorial belt, and two in the 
temperate zones where the trades end; ours of course travel in 
latitude with the sim in his course 23^ degrees on each side of the 
equator, but in Jupiter the sun's change of declination is only 
three degrees, so that the belts should seem fixed or nearly so. 

Some of the chan^gs in the markings of Jupit^ take place 
with surprising rapidity, as I shall have oocasion to tell yon pre> 
sently ; and so enormous are the areas over which they are known 
to extend, that reasoning from what we know of terrestrial changes, 
much stress has been laid by some writers upon the impossibility 
of their occurrence under such atmospheric conditions as exist upon 
the earth, owing to the physical impossibility of translating the 
clouds, or whatever the markings be, over the enormous distances 
in the given time ; but this argument, baaed as it is upon the 
possible velocity of the terrestrial winds, must be received with 
caution ; because we know that clouds are not always caused by 
wind, but in some cases seem to form or disappear in a few minutes 
over terrestrial areas so great that it would be impossible for any 
wind to travel fast enough to form them. I have known clouds 
form in five minutes over the whole of a clear sky, and disappear 
at other times with similar rapidity. Now the least distance at 
which we can place the horizon limited by such clouds is 40 miles, 
so that the clouds must form over a spot 80 miles in diameter at 
least in five minutes ; and for any wind to do this would mean a 
velocity of 960 miles in an hour, a speed which we know the wind 
cannot attain. Wh«i therefore similar changes are seen upon 
Jupiter, we are not bound to conclude that they are produced in a 
way that would be impossible if Jupiter had an atmosphere like 
that upon the eartL We must rather acknowledge that both 
planets are subject to influences from without) which are sufficient 
to cause great changes in the visible surfiaoe of clouds ; whether 
such causes of change act upon both placnets, or even all the planets 
simultaneously, is an interesting question upon whi^h I shall have 
occasion to make some remarks presently. 

Turning again to the principal belts upon Jupiter, I give here 
some of the measures I have taken, being those to which I have 
referred in the preceding remarks. I widi they had been begun 
some years since, but I did not foceaee their importance. 
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MkABXJRB of THB EQUATORIAL BeLTS. 

^m the south pole of Jupiter to each belt in sno- 

1811. 1876. 1880. 

HUH 

SonthpoletoE 13'60 16'64 16*94 

„ „ F 20-60 19-71 19-34 

„ „ G 23-67 22-67 24-65 

„ „ H 2912 28-96 31-86 

* The letters refer to the same belts in each year. 

It will be seen that these measures Y and G refer to the two 
equatorial belts which are situated one on each side of Jupiter's 
equator^ in latitude 18* north and south ; each is about 4,000 miles 
wide, and very regular in form. In the northern one the air is 
probably clear, and the light that we see it by is very little, as we 
should expect from the dark surface of a planet ; in fact, it is 
rendered visible more by the light on each side of it than by any 
inherent in itself ; how very faint it is may be illustrated by the 
fact that it takes a telescope of some considerable size to see that 
there is any colour at all — or, in other words, any light. When 
this is collected by a large object-glass it is decidedly red, a colour 
which we might expect it to be when we remember that the light 
has passed twice tlurough Jupiter's atmosphera Within the past 
two months I have had some splendid views of this belt with the 
large telescope and suitable magnifying power. It has often 
seemed to me so sharply defined as to stand out dear and distinct 
from all other markings, as if it were above them and made up of 
a number of bright red bars laid side by side, forming round the 
planet a magnificent girdle which has a lustre like silk. 

The southern belt is not so striking; sometimes slightly red, it 
is oftener a warm brown colour, and although nearly as well 
defined as the northern one, it is by no means so striking. 

Going northwards ^m the equatorial belts, we find in latitude 
36* to 38* another well-defined but usually famt belt, of which I 
have more to say presently ; and in the same south latitude another, 
which in 1876 was dear enough, but is now often invisible, 
probably because the south pole of Jupiter is turned away from 
the lun. On this bdt is the now well-known red spot. Besides 
these there are other faints bdts, and the two polar caps, all of 
which it will be seen by the measures seem to be constant in their 
positioiis. Many observers have asserted that these belts, more 
especially the equatorial ones, are not visible up to the planet's 
edge ; such is however, not my experience, for whenever the air is 
st^idy enough to use the large tdescope I see them distinctly 
right up to tiie limb, somewhat fainter certainly, as they near it, 
but still completing the outline of the planet and showing no gap. 
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Next to the great girdles whicb enoircle Jupiter, *' the red 
spot" is certainly the most remarkable feature that has ever been 
detected upon it ; 30,000 miles long, by 8,500 miles wide, it 
covers a surface very much greater thaji that of the whole of tlie 
earth, and is easily seen with good telescopes, but in a powerful 
one it is a most striking object, and brighter coloured than any* 
thing else on the planet ; but why that mass of flame-like light is 
red, and why a different red from any other marking, are questiaiiB 
not yet answered. 

It is generally looked upon as a recent marking, and I have 
been at some trouble to trace its history, and shall I think be able 
to show you that it is mudi older than many suppose. The first 
published account of it is by Mr. F. G. Dennett^ in the " Engliah 
Mechanic" for 1879, page 277 ; he there asks if smy one had seen 
a pink-coloured patch on the south temperate zone of Jupiter, 
which he had many times observed, and saw for the first time on 
July 27, 1878. From a letter in ike " Observatory " for January 
1879, it appears that Mr. Fritchett saw the same marking first 
on July 9th, 1878 ; since then there have been many letters on the 
subject, but I have not seen any earlier date mentioned than July 9th. 
On referring to my own drawings and notes I find that I first saw it 
separated from the belts on July 8th, 1878 ; it was then a &int 
and difiicult object to see, but my drawing gives it a form and 
dimensions very much like what it has to-day. I was not long 
in recognising it as an old friend that I had frequently seen in 
1876, at which time it was involved in the equatorial colour band, 
and somewhat different in shape but not in colour. I have many 
drawings of it as seen then, and have enlarged one to show you, 
with one made November 2, 1880. The drawings are all carefully 
made, estimating the size of each marking compared with the 
whole planet) so that they may be put on the paper as accurately 
as possible ; and I find, on comparing them, that they are closely 
in accord, so much so that I have confidence in the dimensLons oi. 
the spot when first seen as derived from them. I mention this 
because, when in 1876, 1 made themeasureswhich have already been 
referred to, I did not measure the spot itself, but the belt whidi 
is almost in the same latitude as the north side of it, and which, 
knowing the size of the spot, serves to fix its latitude From the 
south pole of Jupiter to this belt then measured 14'''94, so that 
the north side of tiie spot would be a little more, which measured 
on the drawing amounts to 0'*6, making its distance from the pole 
15'' '54. In November this year I measured the same space 15''*94, 
an agreement which may be taken as proof that its latitude has 
not changed. Again, comparing the drawing of June 2, 1876, 
with others, I found I had drawn it in the same position on October 
11, 1880; and taking ihe most recent value of the period of 
rotation, it exactly measured this intarval, showing that it has not 
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changed in longitude. Finding the proof of its permanenoe so 
strong from my own observations, I looked amongst other draw- 
ings, and found in those published by the Earl of Bosse in the 
^March 1874 number of R. A. S. Notices, four drawings, which 
show it in the same latitude and longitude as my own observations. 
The colour is there described as reddish and reddish yellOw, but 
no particular remarks are made about it. Looking further back I 
found a drawing made by the keennsdghted Dawes, on 27th 
November, 1857, in which a similar form is depicted, but without 
colour, its latitude is the same, and the longitude also ; but too 
much weight must not be given to this, for a small difference in 
the period of Jupiter's rotation (a rather uncertain quantity) would 
make all the difference in such a long period between agreement 
and disagreement 

These facts amount to very strong evidence, if not to proof, 
that the red spot is a fixed feature of Jupiter, or in other words 
solid ground and not clouds ; that it seems to change a little in 
form is no proof to the contrary, where clouds have so much 
influence upon visible outline, and the changes in form are really 
not great At present both ends are blunt-x>ointed ; in 1876 the 
preceding end was round and the following pointed ; and from 
EarlBosse's drawings it appears that the preceding end was pointed 
and the following end rounded ; and such changes are not important. 
I confess however that^ before I collated my measures, the impres- 
sion produced upon me by observing it was that the dimensions 
did change considerably. This does not however seem to be the 
case, for the measures show the contrary. 

The colour I have selected by lamplight to represent the colour 
of the spot is by day-light of a reddish yellow, and when compared 
vrith a scale of colour which gives six shades between red and 
yellow, it agrees with that one which is two shades on the red 
side of yellow. This tint may be said to be uniform and constant, 
though at times little variations in parts of it have been detected. 
I have however never seen anything which could be described as 
a marking : they were more variations of quantity than of quality. 
It is wortli note that the shadow of a spot on this is black : if it 
were self-lununous this would not be the case. 

Measures of the Red Spot. 

In June, 1876, it was IS'' -80 long and 4''-60 in width ; on 
September 3, 1880, it was 4" -35 wide, the length was not then 
measured; on October 7, 1880, it was 15"-73 long and ^-28 in 
width ; and on October 28, 1880, it was measured again, 15'' -00 
long and 4^*26 in width. 

While writing about the persistent position of this spot^ I may 
mention that^ on August 6, 1878, at lOh. 10m. p.m., I saw a 
small white spot of stnking brilliance, much brighter in fact than 
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Anything else visible pn Jupiter ; it was on the northern side of the 
south equatorial belt» and a little in advance of the red spot At 
the time there was a great development of colour between the 
belts, and this spot presented a clearlj defined disc. It was seen 
again under sizmlar circumstances on October 5, 1878, and thence 
not again until October 11, 1880, when it seemed to have started 
into being more brilliant than I hsd overseen it before ; it looked 
Uke some shining white substance laid on the dark belt, which it 
seemed to cut half in two. With a power of 300 it presented a 
well defined oval shape, the longer axis of which was inclined at 
about 30** to the dark belt, and its north end preceding. So 
unusual was it that at first I refused to believe it had an existence 
on Jupiter, thinking it must be in the telescope, but after moving 
one eye-piece after another until I had tried five, I. was convinced 
thatitformed partof the planet. I was meet anxious to see it again, 
but could not see this part of Jupiter until October 18, and the 
spot was not visible^ I looked on every available opportunity, 
and carefully examined this place eight times before I saw it 
again, which was on November 2i. It tiien shone out with star-like 
brilliance ; and although at first it appeared round, subsequently 
it looked ovaL .1 have seen many of these spots, and this cme several 
times before clearly defined, but I never saw one with a brilliance 
at all equal to this. From the repeated and careful observa- 
tions which I made of this place between October 11 and Novem- 
ber 24, I am convinced that the reason it is only sometimes 
visible is to be found in the clouds of Jupiter, for Uiere always 
seems to be some clouds there when the spot is not visibla Each 
time this spot was seen it had the same relative position to the 
red spot 

There are several of these spots on the planet that I have been 
watching closely for some time past. They are all well-defined 
round spots, generally less than a second in diameter. It is not 
an uncommon thing to see their places occupied by white spots 
much larger, and probably of clouds ; and once I noted a very 
striking change: it was on September 14, 1878, and the spot 
seemed to cut the. south equatorial band almost in two; its 
situation was in the same longitude as ike following part of the 
red spot. After I had finished my drawing and was watching it, 
a shower of rain obliged me to cover the telescope for an hour and 
a half; and then, when I looked again, the white cfpot had con- 
tracted to one-fourth of its previous diameter, and the dark belt 
was re-formed. The now little spot did not present the hard 
disc of the others, and I have never seen it so ; simply, as I 
believe, because I have not looked at the right time, for this place 
has the same cloud peculiarities as others where spots are found. 

There are some of these cloud-like markings which I think 
farther investigation will prove to be permanent features of the 
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planet, and in some way connected vxth the white spots, for I 
Laye observed that in four instances certainly, and I think in 
every one, where a spot is visible, t^ers is always to be foond on 
the preceding side of it a dond-like form, which extends into a 
diagonal, the end near the spot being the preceding end ; in one 
or two iostanoes the existence of a diagonal in a particular place 
has led me to look for and find the white spot belonging to it. 
This evident connection between the two markings, and their 
fixed positions on the snr&ce suggests the idea that the white 
spots are snow-covered mountains, from which the clouds have for 
a time lifted ; and the diagonal bands similar in colour to the 
north belt would be clear spaces taking their direction from the 
mountains. The proof is insufficient to convince one, but quite 
enough to make the suggestion, and to lead to the hope that we 
riiall know more about it soon. These markings seem much more 
easUyseen at some periods than at others, and as an illustration 
of their number I may mention, that at ten minutes past 8 p.m. 
on September 19, 1878, I saw no less than five well-defined 
diagonals extending from the south belt towards the north 
one, and one coming from the north towards the south : at 
this tune the red epot was just passing off the planet, and next 
night I examined the part before the spot and found similar 
marks extending at least one-fifth of Jupiter's circumference, so 
that at that time almost the only markings between the belts were 
diagonals. 

In connection with these also I will mention one of the most 
striking of the recent changes in Jupiter. On October 28, 7 p.uL 
1880, when I looked at the planet I was astonished to see a large 
spot of decidedly blue colour, situated on the south equatorial belt^ 
which it cut half in two.; it looked like a mass of cloud, more 
dense in the centre than at the edges, and was of a generally 
rounded foim, fully 6,000 miles in diameter. I had frequently, 
and only a few days before, examined this part of Jupiter, and 
was qtdte sure that what I saw was a sudden and recent develop- 
ment. I watched it with corresponding care that evening, but 
failed to see any motion in it or dumge of form. Two days later 
was the earliest date at which I could see it again ; it was visible, 
but only as a ghost of its former self, and the blue was scarcely 
disoemible ; next day the blue was all gone, and only a brown 
mark remained. From the isihape of this, viz., a tendency to form a 
diagonal, I suspected the existence of a white spot, and I 
watched carefully till I saw it, and had thus proof that the great 
cloud had formed over the top of a white spot I may add that 
I have never before seen a marking upon Jupiter which was so 
blue in colour or so striking as this stiange visitor was. 

It is easy to see the two polar caps, but exceedingly 
difficult to detect anything there beyond the dark shade; 
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Wheu the air is favourable the large telescope reveals a 
series of narrow bands upon which darker markings are sometimes 
seen ; those in the north cap are fleeting, and the same may be 
said of a white spot seen there some time since; On the south cap 
there is a dark marking on the edge which has esisted for some 
time ; this is about the same longitude as the red spot, and from 
this point towards the preceding side, the edge of the cap ceases to 
be parallel to the equator, and extends towards it some distance. 
Where it attains its greatest distance from the pole, there is a laige 
white patch on Jupiter, much whiter than an3rtjiing else except the 
white equatorial spots. From many obseryations of the blue colour 
of these caps I am led to believe that it is an effect due to our 
atmosphere ; I have, in fact, seen it disappear with improving 
definition and the light brown shade take it place. 

In addition to the polar cap, there are in the northern hemi- 
sphere three faint (or usually faint) belts, and in the middle one of 
these I have seen more small black spots than anywhere else on the 
planet. Some of these have reappeared at intei*vals in the same 
place, and frequently with an enleurgement of the belt where they 
are ; at such times the belt for a short distance seems very irregular 
in outline, as if very much disturbed — ^in fact it presents similar 
features to those which mark a great disturbance in the next belt, 
such as I shall presently describa In the southern hemisphere 
there is a belt corresponding to this, but different in appearance ; 
it has for a longtime, if not always, been marked by a dark spot 
half the size of and precediug'the red spot. The nearest faint belt 
to the equator on the north side is a particularly interesting one, 
because of the great changes which take place in it In 1876 it 
formed one of the four (then) nearly equal equatorial belts, and insize 
and colour it was inferior to none ; in 1878 it had become as faint 
as it is now, and has so remained until within the past few weeks ; 
it has often been quite invisible when the equatorial belts were 
very bright. On the 28th October, at 11 p.m.^ this year, I saw 
that a part of it was enlarged, and much darker in colour than 
usual, and upon examining closely I saw two black spots in the en- 
larged part, and noticed that just preceding this the belt was cut 
right in two by a band of white light similar to the surrounding 
siuf ace. The following night I saw that there were three black 
spots, and that all this belt following them for a distance some- 
^dng like half the circumference of Jupiter was very much darker 
in colour and fully three times as wide' as it had been, and this 
enlargement ended suddenly, the rest of the belt being in its normal 
state. With oar ideas (lor they would be different if we lived 
U]^n Jupiter) the change above described indicates the exertion 
of a tremendous force, whatever be the constitution of the belts, 
for the diameter of the belt had been increased from six or seven 
hundred miles to 2,000 xxules, for a length of 120,000 miles, in the 
short space of a few daya 
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For tbe two foUowing nights the air was not in a good state for 
ohaervation, and I did not see anything about which I will now 
detam you. I may, however, mention that on November 1st i^ 
gnat enlargement, about 20,000 miles long, was seen in the belt 
noitii of thiaona 

On November 2nd I saw that one of the three black spots before 
mentioned had increased in size enormously, and had a black centre 
surrounded with a lighter shading, and looked very much like a 
sun-spot, and the belt was cut in two both before and alter it. One 
could almost fancy he saw the giant cyclone sweeping the clouds 
round the dark central hole until th^ covered the beh on each 
aide of it 

On November 10th this belt had become so much enlarged and 
deeper in colour that it was almost as conspicuous as the north 
equatorial belt, and the edge of it was most irregular, the whole 
belt looking as if it were made up of a line of cumulus clouds 
moving in the wildest confusion. On the following night a second 
of the dark spots was enlarged, and the whole belt seemed still 
more disturbed. On the 14th, 8h. 15m. p.m., at a spot then in the 
centre of Jupiter, the disturbed belt appeared cut down to its 
original dimensions, and one-half was the old belt and the other 
the new one, if I may so express it. I found that this point of 
contraction was not in the same longitude as the one before men- 
tioned, but about 120 degrees after it Since then the appearance 
of this belt has frequently changed, and when I saw it on the 25th 
it seemed to be made up of a series of loops or arches, and was 
more striking than ever. 

I will not longer detain you with notices of any of the many 
other changes I have seen ; but I think you must have noticed, 
in what has been said, that these changes seemed intensified in 
November ; and the reflection is suggested to me that the earth, 
in the same period, has been changing its appearance to an outside 
observer. With the great storms and earthquakes which have visited 
the northern hemisphere, and in the long succession of cloudy 
weather and thunderstorms which we have experienced, a distant 
observer would see many and violent changes on the earth. I 
think I never before saw the record of so many storm curves as 
we have in the self-recorded curves during the past month ; and, in 
the diagram of storms which accompanies the other paper I read 
to*night^ you will see that the early part of. November, when the 
earth passes through the great meteor stream, is a time at which 
many thunderstorms reach us. Haye these meteors, or some 
cither external cause, anything to do with the changes which have 
beeai going on in the two planets 1 When we know that a meteor 
daahing into the sun wiUi a momentary flash stirred the magnet- 
ism of the earth, and recorded itself on the self-recording magneto- 
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meters at Greenwich, it would not be safe to saj that there is no 
common cause for the changes we have been considering; and I 
am sure this suggestion would have come to you with fsat greater 
force if you could, with me, have watched, between the terrestrial 
douds, the many changes going on in Jupiter. Much was miased, 
I know, for I saw many things after they were done, in a glimpse 
as it were ; for instance, after a week of clouds here, I saw on 
November 14 that the whole aspect of Jupiter's northern hemi- 
sphere, from latitude 36' northwards, had changed from a bright 
surface marked by faint belts, to one mass of belts, in which the 
common ones were lost^ and a host of strange markings put in 
their placa Answers to the questions — ^how, and when, and 
why all this took place, were covered up by the clouds that lasted 
here from November 7th to 14th. 

The impression which a dose study of Jupiter during the past 
four years has left upon my mind is that we see on the great 
planet very much the same phenomena as an observer pkced upon 
Jupiter wotdd see upon the earth ; to him our planet would have 
a very different aspect from that by which we know it. On the 
polar sides of latitude 40*" he would see an almost uninterrupted 
belt of clouds, shining white in the sunlight^ probably almost as 
white as the snow caps ; on the equatorial sides he would see the 
dearer r^ons of the trade winds, at times marked by persistent 
douds or haze, which would hide every feature of the earth bdow, 
at best only visible by light that had passed twice through our 
atmosphere ; and should he be fortunate enough to find ti^e ter- 
restrial air clear at the same time as his own, it wotdd still be 
next to imposdblo to distinguish forest-covered earth from ocean ; 
he would carefully note certain white points occasionally seen, 
and find they were constant in position ; and if fortune favoured 
him, he wotdd look when some terrestrial volcano shot up its 
ponderous cloud bank, black enough to obliterate eveiything 
beneath it, and perhaps, most conspicuous of all, would be the 
brilliant white doud ring which generally surrounds the equator, 
somewhat broken and irregular in outline though it be. Watch- 
ing these doud features, he would see them travel north and south 
with the changing declination of the sun, and wonder whether the 
few bright points could be the only fixed things on the planet. 

Just so, I think it is, that we see Jupiter. Our attention is 
arrested by the bdts. We see on the polar sides of latitude 38* 
almost uninterrupted bright zones, where there is but little change ; 
but from these latitudes towards the equator the case is different: 
at one time we find white zones covering everything from 38* to 
18* on each side of the equator, as we see it at the present time ; 
at another time all this is changed, and their place is occupied by 
ever-changing light-red-coloured rings as in 1876. On the equator 
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at one time we see the brightest doud hoxib on the planet^ and at 
another a faint red one, which like that between the terrestrial 
trades is eyer changing its featorea On each side of this are 
sitaated the darkest rings to be found on the planet^ and through 
these probably is our only chance of seeing the true surface, 
excepting those snow-coveied mountain tops which parting clouds 
reveaL 
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Remarks on the Colours of Jupiter's Belts^ and some 
changes observed thereon during the opposition 
of 1880. 

Bj Geo. D. Hibst. 



[Read hrfort the Royal Sockty o/N,8. W,, 1 December, 1880.] 



I AM not able, I am afraid^ to add much of interest to the paper 
jufirt read by Mr. Russell. My own observations of Jupiter this 
opposition have not been anytlung like as complete as I could wish. 
A long spell of cloudy weather when the planet was in its most 
favourable position made a great break just when regular and 
oonsecutive observations would have had most value; and since 
then, though we have been favoured at intervals with nights on 
whidi the air has been exceptionably steady, a large proportion 
of the clearest evenings have been unsuitable for good work, 
preventing the satisfoctory employment of a large aperture, 
especially during the earlier hours of the night. 

I have, however, the pleajsure of laying before you a few 
drawings made by the aid of Mr. Oolyer's lO^in. silvered glass 
reflector by Browning. They may be of some interest to compare 
with what has been done by the Sydney Observatory refractor. 
I have made every exertion to secure accuracy of detail, and 
eqpedal attention has been given to the careful reproduction of 
the colours of the belts and polar regions. For this work the 
silvered glass reflector is particularly suitable, on account of its 
absolute achromatism. 

The following is a brief review of some of the salient features 
of the planet noted during the last three months : — 

North polar shading : — ^This maintains the fine sea-green tint 
noted by me first in 1876, but the colour is more pronounced. I 
can see it well with aperture reduced to 4 in. ; it used to require 
at least 7 in., and a steady night A new white belt has recently 
made its appearance here, extending apparently quite round the 
planet, but brighter in some places than others. The southern 
limit of the ncnth pole shading has for some years been bordered 
by a narrow light-lxrown belt ; this belt has this year darkened 
considerably in colour, on some occasions appearing almost black 
and very ragged ; a large black spot has been noted on it of an ill- 
defined form; it seems subject to rapid change, as after an interval 
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of two reyolntions it has appeared so faint as barely to be vimble 
in mid-transit, but I have seen it again on sncceeding nights as 
conspicuons as before. 

South of the north pole shadings and between it and the 
northern equatorial belt, runs a narrow purple streak ; it com- 
pletely circles the planet^ and has been a permanent feature for 
several years. This year I noticed that it had split into two belts, 
but they are so narrow and close together that it requires the 
finest night to separate them. I think there is a genuine change 
here, for I had scrutinised this belt closely on the most favourable 
occasions previously without detecting the separation. 

The northern equatorial belt appears generally, as it was last 
year, of a bright brick-red colour. I say generally, for on one or 
two occasions I have noted the entire disappearance of the red, 
which has been replaced by a dull-brown colour. Two of the 
drawings will demonstrate this. 

Between the north and south equatorial belts lies the portion of 
the planet which appears at the present time to be undergoing a 
series <^ the most astounding changes, occurring too on an 
immense scale, and with such rapidity that a couple of revolutions 
occuping a little over twenty hours are quite sufficient to render 
the same portion of the disc quite unrecognisable; indeed I 
have seen small details change while attempting to draw them, 
and that in a manner not to be accounted for by their altered 
position due to the rotation of the planet The portion of the 
equatorial belt immediately north of the great red spot is particu- 
larly noticeable for its rapid changes ; I have noted appearances 
resembling cyclonic action here. 

The south equatorial belt iB generally of a bluish-grey colour, 
mixed occasionally with a tinge of crimson lake or sometimes rose- 
colour. These latter tints are not conspicuous, and can only be 
seen on a fine night. The rose or crimson generally runs along 
the southern border of the belt 

South of the equatorial band is the great red spot; this is now 
of a fairly £fymmetrical shape, both ends being slightly pointed ; it 
looks larger to me than it did last year, and the colour is I think 
undoubtedly brighter ; it appears to be now rather vermilion than 
red, anyhow its colour is certainly much brighter than that of the 
northern equatorial belt Two faint and narrow belts following it 
have been seen on favourable occasions. 

Between the great spot and the south equatorial belt a narrow 
band has lately come into view ; I am certain it was not there 
prior to opposition; it ia remarkable for its reddish brown colour, 
and appears to me to be an indication of the filling in of the space 
between the spot and the equatorial band. 

The south pole shading still appears to me, as it has for some 
years past, of a warm grey colour, and no important changes have 
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been noted there, except the advent of a dusky marking not well 
defined, and a white streak not noticed there last year. 

I have spoken of the polar shadings, and as shadings they appear 
on ordinary nights, but I have several limes suspected that what 
looked as an ill-defined shading might under especially favourable 
circumstances be resolved into a number of minute belts. On the 
30th September occurred an opportunity seldom to be met with, for 
about 9h. to 9h. SOm. the conditions for observing were absolutely 
perfect with a power of 500, which the mirror bore with ease ; the 
north and south polar shadings were seen to consist of hundreds 
upon hundreds of the minutest belts, but so fine were they and so 
close, together that the slightest tr^nor of the atmosphere sufficed 
to merge them into each other. I tried the experiment several 
times of placing my warm hand against the outside of the tube, 
and the sHght dLsturbance of the air inside caused by this instantly 
obliterated them. It was a beautiful sights and a fine testimony to 
the excellence of Mr. With's mirror. 

I have confined these few remarks chiefly to the colours of the 
various features of the planet ; in other observations connected with 
it, abler hands than mine have doubtless turned this opposition to 
good account. 



81 



A Catalogue of Plants collected during Mr. Alexander 
Forrest's geographical exploration of North-west 
Australia in 1 879. 

By Babon Ferd. von MirKLLBB, KC.M.G., M.D., PLD., F.RS. 



[Bead htfort ike Royal Sodety qfN.8. W., 7 JtOy, 1880.} 



The following enTimeration of plants refers to collections, formed 
dnriiig Mr. Alexander Forrest's expedition of last year in the 
oonntry between King's Sound and Port Darwin. It was intended 
to append the complete list of the expedition plants to his official 
report, bat this could only be carried out in reference to the 
qpecaes gathered between Nickol-Bay and King's Sound, as the 
collections, obtained in the farther progress of the journey, were by 
some oversight miscarried, and thus reached me too late to render 
the present list timely available for the exploration report. The 
specimens were partly collected by Mr. Forrest himself, partly by 
one of his companions, Mr. James C. Carey ; and although hurdly 
any new species were discovered^ it seemed still of sufficient inte- 
rest to give publicity to this index, as the localities for every kind 
of plant were accunitely recorded, and thus new data concerning 
the natural spread of many of the rarer species became availabla 

The additions, successively made to the already long former lists 
of West Australian plants by the exertions of recent travellers, 
have gradually grown so extensive, that now nearly half of the 
whole vegetation of the Aostralian continent has been traced to 
within ti^e boundaries of the vast West Australian territory. 
Further searches will doubtless add still much to the phytographic 
records also of the intratropic region, when colonisation in the 
north-west and in the interior wiU afford collectors of scientific 
material a permanent footing there. 

To this list of names of plants and their localities I have added 
some data from my unpublished diaries of the expedition of 1855 
and 1856, in which I accompanied Mr. Aug. Gregory, as I was 
one of the four, who in the early part of the latter year penetrated 
from the Yictoria-Biver to Start's Creek as far as 20" 30' south. 
The colleetions formed by me in. that particular region, now after 
twenty-three years for the finrt time revisited by Mr. Forrest and 
hiB party, were mostly destroyed on the passage from Timor to 
Sydney, so that many of the localities now given from my journal 
remained ever since uareoofded. 
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This contribution to the phjtographj of North-west Australia 
may also tend to draw additional attention to the caltnnl 
resources of the vast region recently explored in so able a manner 
by Mr. A. Forrest. When we contemplate^ that many millions of 
acres of open richly grassed and well watered pastoral country were 
discovered in addition to what was disclosed already by the expedi- 
tion of 1855-1856, — ^when we consider, that the North-west of 
Australia is blessed by a salubrious dime, mitigated in its heat by 
the prevailing westerly and northerly sea-breezes ; when we recog- 
nise, that the tropical rains keep the pastures verdant ako during 
the hot season, and that in the cool season grasses and herbage 
remain also fresh ; when we leam, that only a most sparse and 
unresisting aboriginal population occupies this large territory; 
when we remember, that tibese fine tracts of country, on which fJie 
light of geography has so recently been shed, are adjacent to many 
safe and spacious harbours ; and when we reflect, how short a dis- 
tance this new country is separated from India, and how easily 
the products of North-west Australia can be rendered also acces- 
sible through the Suez-Canal not only to the countries on the 
Mediterranean Sea but also to Britain, — then we may point to 
this newly opened part of the fifth continent as one of the most 
promising ofany fidds for immigiation, for the safe and lucmtiye 
investment of monetary capital, and for the display of skill and 
assiduity of intelligent colonists. 

Mbkispebmso. 

Tinospa/ra amitacina^ Benth. in Joum. Linn. Soa v. suppL p. 52. 
Ord Elver, Margaret River; Hooker's Creek, Termination 
Lake (F. v. M.). 

Ntmphaxaokjb. 

Nymphaea steUaia, Willd. sp. pL II, 1153, Near Mt Whitte- 
noom (F. v. M). Dr. Oaspaiy has ascertained that the 
Egyptian N. caertUea of Savigny is specifically distinct It 
may here incidentally be observed, that Ndnmbo nuciferahBS 
been noticed near Mt. Elliot by Mr. Fitzalan. 

Cappabidsjb. 

Capparis kuiantha^ R. Br. in D.C. prodr. I., 247. Ord Biver. 
Found as far south as the Qascoyne Biver by Mr. Oliver Jones. 

Soeperia cl^omoidea^ F. v. M. in Hooker's Kew MiscelL IX.» 15. 
Wickham Biver (F. v. M.). Dr. Eichler (Bluethen-Di»- 
gramme II., 208 and 211) has shown, that this genus cannot 
be united with Gynandropsu, as proposed by Bentham. 

Cleome tetrcmdra^ Banks in Caod. prodr. L, 240. Wickham Biver. 
Found as far south as the Comet Biver by Mr. P. CShanefly. 

Cleome oxalidea, F. v. M. Fragm. I., 69. Wickham Biver. 
on the Gilbert Biver by Captain Azmit 



gATALOaUB OF PLAinB^rK.W. AU8TBALIA. 83 

Obucifeb^b. 
sum, F. V. M. fragm. XL, 27. Ord Eivor. 



DK08URACI1& 

Drosera Indica^ L. sp. pi. 282. Margaret River. 

MALVACEiE. 

Hihiscua microchlaenus, F. v. M. Fragm. II., 116. Margaret 

Biver, Ord River; Stirling's Creek, Termination Lake, F. v. M. 

Noticed on the Triodia sandhills as far south as the vicinity 

of Fowler's Bay by Mr. Tietkens, who observes that the 

^ dromedaries delight to feed on this plant. 

Etibiacua panduriformUj Burm. Fl. Ind. p., 151, t., 47, f., 2. Benn 
River (south of Connaught Range), near Mount Compton, 
near Depot PooL 

Hibiscus perUaphyllua, F. v. M. Fragm. II., 13. Margaret River, 
Humbert River, near Depot Pool^ Wickham River. 

Hibiscus ficvlneusy L. sp. pi., 695. Rich Trap country on the 
upper Victoria River and Sturt's Creek. Petals towards the 
base beautifully red, but described by Roxburgh (as regards 
his H. strictus) as pure white throughout. 

Gossypvam australcy F. v. M. Fragm. I., 46. Margaret River, Ord 
River, Negri River (east of Connaught Ranges) j Termina- 
tion Lake (F. v. M.). 

SidacorrttgatOy lindl. in Mitch, three Exp. IL, 13. Mai^garet 
River, Ord River, 

AbuiiUon otocarpinn, F. v. M. in Transact Philos. Soc. Vict. 1855, 
pt 13. Hooker's Creek (F. v. M.). 

Malwutrum spicatum, Asa Gray in. Plant Fendler. 23. Ord 
River; Termination Lake (F. v. M.). 

Adansonia Gregoriiy F. v. M. in Hooker's Kew Miscell. IX, 14. 
Wickham River (F. v. M.). 

StBBOUIiIAORB. 

WcMeria Americanct, L. sp. pL, 637. South of Connaught Ranges. 
Melochia pyramidata, L. sp. pi., 674. South of Connaught Ranges. 
Bi achychiton ramifioruniy B>, Bt. in Horsf . Plant Javan. rarior. 

234. South of Mt. Compton ; Hooker's Creek (F. v. M.). 
Brackychiton diversifotium^ R Br. in Horsf. PI. Jav. rar., 234. 

&8t of Oscar Ranges, south of Connaught Ranges, Humbert 

River ; Sturt's Creek (P. v. M.). 

TILIACS2B. 

Coxchorus.sidaideSj F. v. M. Fragm. XU., 9. East of Connaught 
Ranges. 

I 
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Ubtickaa 

2Vema eannabina, Lour. FL CSochin. IL, 562. Eastof Oonnaugbi 
Banges, near Mt. Clompton ; Wickham River (F. ▼. M.). 

Ficu8 coronulata, F. v. M. in Joum. Need. 1861, 242. East of 
Oscar Ranges, east of Connaught Ranges. 

B1XAOK& 

CoMospermum heteronemum, F. v. M. in Hooker's Kew Garden 
Miscellany, IX., 15. Ord River, between Oonnanght and 
Rudolph Ranges ; Stirling's Creek (F. v. M.) ; Olenelg River 
(Martin), Liverpool River (Gulliver). The name of this 
species was derived from the two fonns of its filaments. 
Cochlospermum Gillivrayi occurs on the Endeavour River 
and at Cape Sidmouth (I>r. Curdie), C. Gregoryi on the Nor- 
man River (Gulliver). 

Meliace£. 

Melia Azedarach, L. sp. pi., 384, var. austraiis. North of Oscar 
Ranges ; Victoria Kiver (F. v. M.). 

Sapindaceje. 

Dodonctea pUUyptera^ F. v. M. Fragm. I., 73. At Stirling's Creek 
and in its vicinity. 

Dodanaea physocarpa, F. v. M. Fragm. I., 74. South of Rudolph 
Range. 

Dodonaea polyzyga, F. v. M. Fragm. L, 74. East of Oscar Ranges, 
Negri River ; Sturt's Creek (F. v. M.). 

Distichosienum phyllopterus, F. v. M in Hooker^s Kew Miscell. 
IX., 306. Hooker's and Sturt's Creeks (F. v. M.). 

Cardioepermum HcUicaoahum, L. sp. pL, 366. South of Connaught 
Rwiges. 

AtdUiya hemigluuca, F. v. M. in Benth. Flor. Austr. I., 463. Ord 
River, between Connaught and Rudolph Ranges, near Depot 
Pool ; Sturt's and Hooker's Creeks (F. v. M.). Dr. Radikofer 
(Sitzungs Berichte der KgL Bair. Akad. der Wissenschaften, 
1878, p. 326 and 327) distinguishes two more Australian 
species, A. coriacea from Lord Howe's Island, andil. austrcUii 
from Cape York, both on very slight and probably not specific 
characteristics. 

EUPHOBBIACEJS. 

Adriana tomentosa^ Cand. in AncL Scien. Nat 1 s^rie YL, 223. 

East of Connaught Ranges, near Depot PooL 
Excaecaria AgaUocha, L. sp. pL ed. secunda, 1451, var. parvifolia. 

South of Rudolph Range. 
PeUdostigma quadriloctUarey F. v. M. in Hooker's Kew Misoell 

IX., 17. On Hooker's Creek and near the sources of Sturt's 

Creek. 



I 
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Andraehne Deeaitneiy Bentk Fknra Austr. YL, 88. Near Depot 

Creek (F. t. M.). Probably perenniaL 
Euphorbia 9chizolepiSy F. v. M. in CSand. Prodr. XY, part IL, 20. 

Kear Port DarwizL 
Euphorbia eremophUoy AIL Cunningham in Mitchell's Tropical 

Austr., 348. Hooker's and Sturt's Creeks (F. v. M.). 

FlOOIDEiB. 

MoUugo GlinuSy A. Rich. Flora Abyss. L, 48. East of Connaught 

Banges; Sturt's Creek (F. v. M.). 
MoUugo Spergvloy L. sp. pi. edit, sec., 131. Near Termination 

Lake (F. v. M.). 

Ntotaoihbji. 
Boerhaavia diffusa, L. sp. pL, 3. Margaret Elver. 

Salsolacba. 

SaUola Kali, L. sp. pL, 212. Hooker's and Sturt's Creeks. 

Eochia villosa, Lindl. in Mitch. Trop. Austr., 91. Ord Biver. 

Rhagodia nutans, R. Br. prodr., 408. Near Ord Biver ; Sturt's 
Creek (F. v. M.). 

Dysphania Flanlaginella, F. v. M. Fragm. L, 61. Between Con- 
naught and Budolph Banges ; also at Nickol Bay, Mrs. Crouch 
(spike 6 inches long) ; near Wittenoom Mountains (F. v. M.) 

AxABANTACKiB. 

Gomphrena coTteacenSy B. Br. Prodr., 416. Margaret Biver. 
Gomphrena affinU, F. v. M. in Benth. Flora Austr. Y., 254. Sturt's 

Creek (F. v. M). 
Afnaranhu iniemipius, B. Br. Prodr., 414. Sturt's Creek, F. v. M. 

It may here incidentally be observed, that A, enervis, of 

which A, tenuis seems to be a. variety, is either identical with 

Chenopodium atriplieinum or closely allied to it. 
FtHotus alopeeuroidea, F. v. M. Fragm. YL, 227. Upper Yictoria 

Biver, Sturt's and Hooker's Creek& 
Ptilotua exaltaitu, Kees in Lehm. pL Preiss. L, 630. East of 

Oscar Banges ; Hooker's and Sturt's Creeks (F. v. M). 
Fiilotus spicahu, F. v. M in Benth. Flora Austr. Y., 243. East of 

Oscar Banges ; Sturt's Creek (F. v. M.). Flowers at first 

often dark red ; quite an ornamental plant. 
Ftiloius dUtans, Poiret Diction. suppL lY., 620. Hooker^s and 

Sturt's Creeks (F. v. M.). 
PtUotuB eorymboeu8,yL Br. Prodr., 416. Stirling's Creek (F. v. M.). 
Ftilottu pnlotricJioides, F. v. M. fragm. XI., 94. (Psuotrichum 

capitatum fragm. I., 238). Near Negri's Biver. 
Achyranthes aspera, L. sp. pi., 205. Ord Biver, Sturt's Creek 

(P. ▼. M.). 
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POBTITLACXA. 

Fcrtulaca deroMOy L. sp. pi., 445. Frequent in the inland region ; 
valuable to traveUers 83 spinage or xaw iw an antiscorbutic 
herb on account of its acidity ; yariable in its forms and par- 
ticularly in the size of its flower& On the Wickham Biver 
and on Sturt^s Creek the writer met a variety mth beauti- 
fully red petals, as showy as those of P. grandiflora. 

Fcrtulaca napifarmiSf F. v. M. in Bentk Flora Austr. L, 169. 
Hooker's and Sturf s Creeks (F. v. M.). The petals never 
emarginate as those of P. olercteea. 

POLTGOKE^. 

Polygonum plebejtMi, K. Br. Prodr., 420. Between Connaught 

and Rudolph Banges. 
Mueldenbeckia Cunninghami, F. v. M. Fragm. Y., 91. Hooker's 

and Sturt's Creeks (F. v. M.). 

Leguuikos^ 

Jacksonta tlieswides, A. Cunn. in Ann. Wien. Mus. H., 74. Near 

Rudolph Range. 
Jacksonia odontoclada, F. v. M. in Benth. Flora Austr. IL, 55. 

Near Rudolph Range. 
Mirhdia oxyclada, F. v. M. Fragm. IV., 12. Near Termination 

Lake (F. v. M.). Petals yellow. 
Bossiaea phyllocladay F. v. M. in Transact. Philos. Inst. Yict HI., 

52. Near Mt. Compton. 
Crotalaria Cunningham* Sy R Br. Appendix to Sturt's Centr. 

Austr., 8. Sturt's Creek (F. v. M.). 
Crotalaria linifolia, L, fiL suppl. pL, 328. Between Muell^ 

Range and Ord River. 
Crotalaria trifoliastrumy Willd. sp. pL IH., 983. Between Ord 

River and Mueller Range, east of Connaught Ranges, near 

Mt Compton. 
Crotalaria crispatay F. v. M. in Benth. Flora Austr. II., 179. 

Between Margaret River and Oscar Ranges ; between Ord 

River and Mueller Range ; near Termination Lake (F. v. M.). 
Crotalaria retusa, L. sp. pi., 715. Ord River. 
Crotalaria alata. Ham. in D. Don Prodr. Flor. Nepal, 241. Near 

Mt. Compton. Specimens, without flower or fruit, of this or 

a closely allied species, but easily recognisable by its broadly 

decurrent stipules ; the specimens small-leaved. The species 

is new for Australia. 
lalua auatralis, Andr. Botan. Rep. tab., 624. Fitzroy River, east 

of Oscar Ranges, Ord River, Humbert River. 
Paoralea cephalantha, F. v. M. Fragm. lY., 35. Benn River. 
Faoralea plumoaay P. v. M. Fragm. IV., 22. Dep6t Creek 

(P.v. It). 
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Fwralea leticaniha, F. v. M. in Transact. Vict. Institute III., 54. 

Margaret Biver, east of Connaught Banges ; Sturt's Greek, 

(F. V. M.). 
Pgaralea badaamiccty F. y. M. in Transact. Vict. Institute IIL, 55. 

East of Oscar Bao^fes. 
Psaralea Archeri^ F. v. M. Fragm. IV., 21. East of Oscar Banges, 

Benn Biver. 
FwraUa paiensy Lindl. in Mitch, three Exped II., 9. Kear Mt. 

Krauss, between the Connaught and Bndolph Banges, near 

Depdt Pool ; Sturt's Greek and Termination Lake (F. v. M.). 
Indigqfera linifoliay Betzius observ. IV., 29. Sturt's Greek. 
Indigo/era monophylla, Gand. prodr. H., 222. Ord Biver. 
Indigqfera trUa, L. fil. suppL, 335. Negri Biver, Humbert Biver. 
Ifidigofera viscoaa. Lam. Diction. III., 247. Between Mt. Krauss 

and Mueller's Banga 
Indigqfera hir$uta, L. sp. pL, 751. Near Mt. Krauss; Sturt's 

Creek (F. v. M.). 
Tephrosia Jlammea, F. v. M. in BentL Flora Austr. IL, 204 

Near Termination Lake (F. v. M.). 
Tt^^hroaia coriacea, BentL Flora Austr. II., 204 ; var. velutina 

South of Gonnaught Banges. 
Teph^roeia uniovulata, F. v. M. Fragm. XI., 70. Margax^t Biver, 

between Mueller's Bange and Ord Biver. 
Tephroeia rosea, F. v. M. in Benth. Flora Austr. IL, 211. East of 

Oscar Banges. 
T^hrosia purpurea, Pers. Synopsis Plant IL, 329. Ord Biver; 

Stirlii^s Greek (east of Gonnaught Banges). 
SteaineoTM oUgophylla, F. v. M. in Benth. Flora Austr. IL, 218. 

East of the Oscar Banges. Nearer the equator than any 

congener. 
Seebania aculeata, Pers. syn. pL, 316. Between Gonnaught and 

Budolph Banges. thence towards Mt. Gompton. 
Sesbama simpliciuecula, F. v. M. in Benth. M. Austr. IL, 213. 

Sturt's Greek (F. v. M.). Stipules dark-coloured. Upper 

petal with or without dots or red spots. Legumes long, erect. 

Seeds prismatic-oblong, brownish, diining, about 2 lines long. 

Boots beset with small bulbilles. 
SeAania gramdiflora, Pers. Synops. pi. IL, 316. Wickham's Biver. 
Eryikrina veepertilio, Benth. in Mitch., Trop. Austr., 218 ; status 

normalis ; Humbert Biver. Varietas biloba, Ord Biver. 
Rhynchoeia minima, Gand. Prodr. 11., 380. Between Mueller 

Bange and Ord Biver. 
Canavalia obtusi/olia, Gand. Prodr. IL, 404. Margaret Biver. 
Sauhinia Leichha/rdtii, F. v. M. in Transact Vict. Inst. III., 50. 

Mai*garet Biver, Ord Biver, near Mt. Gompton and Depot 

Pool; Hooker's and Sturt's Greeks and Termination Lake 

(F. V. M.). 
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Cassia gltUinosa, Cand. Prodr. IL, 945. Margaret 'RiYer^ Oxd 

Hirer. 
Cassia vsnusta^ F. v. M. Fragm. I., 165. East of Oscar Ranges, 

Humbert River, Hooker's and Start's Creek (F. v. M.). 
Cassia magnifoliay F. v. M. Fragm. I., 166. Between Mueller 

Range and Ord River. 
Cassia desolata, F. v. M. in TAnntea, 1852, p., 389. Margaret 

River. 
Cassia mimosoideSy L. 8p. pi., 379. Between Rudolph Range and 

Mt Compton. Traced by me southward to the vicinity of 

Termination Lake. 
Acama SerUis, F. v. M. in Joum. linn. Soc. III., 128. Near the 

Rudolph Range, Sturt's Creek (F. v. M.). 
Acacia retivenia, F. v. M. Fragm. III., 128. Margaret River. 
Acacia Wickhami, Benth. in Hook. Lend. Joum. Bot. L, 379. 

Margaret River. 
Acacia stipu^oia, F. v. M. in Joum. Linn. Soc, III., 119. East of 

the Oscar Ranges, Humbert River. 
Acacia pallida^ F. v. M. in Joum. Linn. Soc. HL, 147. Margaret 

River. Noticed on the Ennesleigh River by Captain Armit 

Seeds greyish-brown, not shining, roundish or somewhat 

quadrangular, compressed, 3-4 lines long ; f unicle pale brown, 

replicate near the hilum, but not expanded into a strophiola 
Acacia Famesiana, Willd. sp. pi. IV., 1083. Hooker's and Sturt's 

Creeks (F. v. M.). Found at Mt. Hale by Mr. Carr. 

MTBTACEiE. 

Barringtonia acutangulaf Gaertn. de fructib. et sem. 11., 97, t. 101. 

Humbert River, junction of Wickham and Victoria River. 
Eugenia eucalyptoideSy F. v. M. fragm. IV., 55. East of Rudolph 

Range. 
Calycothrix microphylla, A. Cunn. in Bot. Mag., 3323. East of 

Oscar Ranges, between Connaught and Rudolph Ranges. 
Melaleuca minutifolia, F. v. M. in Transact Phil. Inst Vict, HI., 

45. Between Connaught and Rudolph Ranges. 
Melaleuca Leucadendran, L. mant. plant, 105. Between Rudolph 

Range and Mt. Compton. 
Melaleuca genistifolia, Sm. in Trans. Linn. Soc. III., 277. Ord 

River, Depot Pool 
Eucalyptus aspera, F. v. M., in Joum. Linn. Soa III., 95. East 

of Connaught Ranges. 
Eucalyptus pruinosay Schauer in Walp. Rep. II., 926. Benn 

River. 
Eucalyptus terminaUs, F. v. M. in Joum. Linn. Soc III., 89. 

Sturt's Creek and Stirling's Creek (F. v. M.). 
Eucalyptus rostrata, Schlecht. Linnaea XX., 655. Hooker's and 

Sturt's Creeks (F. v. M.). 
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Lythraceje. 

Eaidla diandray F. v. M. {Ameletia diandra, F. v. M. Fragm. HL, 
108). Margaret River; sources of Sturt's and Hooker's 
Crocks (F. V. M.). 

Dr. Koehne, after an extensive study of tlie whole order 
of Ljthraceae, has shown (Sitzungs-Berichte des botan. 
Vereins der Pirovinz Brandenburg, 1877, p. 47-49), that the 
genus Kotala could well be re-established, as already contended 
by Hiem (in Oliver's Flora of Tropical Africa XL, 466 and 
476), the differences consisting in the dehiscence of the fruit, 
in which respect Kotala holds about the same position to 
Ammannia as Bergia to Elatine. To the genus Nesaea, in 
the limitation assigned by Koehne, we must now also refer 
Lyihrwm Amhemicum, which I separated as a sub-genus 
under the name of Calopeplis (Fragm. Phytogr. Austr. III., 
109), its affinity to Nesaea having been pointed out by my- 
self already in 1862. 

Ammannia Indica, Lam. illustr., 1555. Between Connaught 
Ranges and Humbert River. 

Ammannia mtdtiflara, Koxb. flora Ind. I., 426. Margaret Kiver. 

ONAOBEiE. 

Jtusiaea st^ffrtUicosa, L. sp. pi., 388. Ord River, sources of 

Hooker's and Sturt's Creeks (F. v. M.). 
Ladwigia parmfloray Rozb. flora Ind. I., 419. Sturt's Creek 

(F. V. M.). 

Cohbretace£. 

Gyrocarjms Jacq^iini^ Roxb. Plant Corom. I., 2 ; t., 1. Negri 
River, Margaret River, Sturt's Creek (F. v. M.). 

Termvnalia platyphylla, F. v. M. Fragm. II., 150. Near Hooker's 
and Sturt's Creeks (F. v. M.). 

Halorage^. 

Haloragia leptatheca, F. v. M. Fragm. III., 32. Fitzgerald Range, 
sources of Hooker's and Sturt's Creeks (F. v. M.). 

I have restored the specific name of this plant, because 
Decaisne's drawing in Duperry Yoyage, Botanique t., 70, 
represents rather the roundish fruit of H, tetragyna than the 
elongated fruit of IT. leptotheca^ the degree of roughness 
being variable^ Brogniart appears not to have published the 
text of H, acanthocarpay so that we are left in uncertainty 
whether it came from an intratropical or extratropical place ; 
but some of the other plants figured in the Atlas next to H, 
acanlJiocarpa are species obtained in New South Wales. 
With £[, tenoriddea all may be forms of one species. 

Raloragis eeratophylla, Endl. Atakt, 16 ; t, 15. Sturt's Creek 
(F. V. M.). 
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STAGXHOUSIACKiB. 

Stackhouaia vinwMCk^ Smith in Bees Cyclop., 1819. FitEgendd 
Range. 

Protsagil£. 

Banksia dentata, L. fil. suppL pL, 127. East of the Oscar Eanges. 
GreviUea striata, R Br. in Transact. Linn. Soc. X., 177. Ord 

Kiver, near Gonnaught Hanges, junction of Wickham and 

Victoria Rivers, Hooker's and Sturt*s Creeks (F. v. M.). 
GreviMea Chryaodendrony R Br. in Trans. Linn. Soc. X., 176. 

Near Mt. Compton. 
GreviUea mimosoidea, R Br. in Trana Linn. Soc. X., 177. Ord 

River. 
Grevillea Wickhami, Meissn. in Cand. Prodr. XIV., 380. 

Margaret River ; a variety with the outside of the calyx and 

the style hairy. 
GreviUea leucadendron, A. Cunn. in R. Br. Prot. nov., 25. 

Sturt's Creek (F. v. M.). 
GreviUea refracta, R Br. in Transact. Linn. Soc. X., 176. 

Hooker's Creek (F. v. M.). 
Hahea arborescenSy R. Br. in Transact Linn. Soc. X., 187. 

Sources of Hooker's and Sturt's Creeks. 
Hahea lorea, R Br. ProteacesB novae, 25. Sturt's Creek (F. v. M.}. 

Santalacejs. 
Santalum lanceolaium, R Br. Prodr., 356. North of Nicholson 

Plains ; Hooker's and Sturt's Creeks (F. v. M.). 
ExocarpiM lati/olia, R. Br. Prodr., 356. Sources of Hooker's and 

Sturt's Creeks. 

RUBIACEiE. 

Gardenia resinosa, F. v. M. Fragm. I., 54. Sources of Hooker^s 
and Sturt's Creeks (F. v. M.). 

Oldenlandia mitrasacmoides {Hedyotia mitrasacmoideSy F. v. M. 
Fragni. IV., 37). Sturt's Creek, near Mt. Mueller. The genera 
Hedyotis and Oldenlandia require to be united, and then the 
latter takes precedence, being established by Plunder already 
in 1703, and adopted by linn^ in 1740, whereas Hedyotis 
became only founded by Linn^ in 1747. Oliver and Hiem 
initiated already this re-arrangement of the species in the 
transactions of the linnean Society, 1873, and in the flora 
of tropical Africa III., 53-65. Of Australian congeners 
hitherto thirteen have been described. 

COUPOSITJB. 

Erigeron aeasUifoliuBy F. v. M. Fragm. XI, 102. Depot Pool. 
EpaUes australis, Lessing in Linnaea V., 148. Termination Lake 
(F. V. M.). 
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CaloUs brwiieia, Bentb. in Hueg. ftTimn., 60. Sturfc'a Greek, near 

Termination Lake (F. v. M.). 
Fierifferim odorus^ Benih. iWa Austr. HL, 532. Ord Eiver. 
Moonda trichodeaimoideB^ BentL flora Austr. TTL, 540. East of 

Oscar Ranges. 
Olossogyne tenuifoUoj Cass, in diet sc. nat LL, 475. Between 

Mueller's Range and Ord River^ Stnrt's Greek (F. v. M.). 
Pteroeandon tferbcucifoUtu^ Benth. in R and H. geo. plant., 294. 

Hnmbert River. 
Pierocatdon aphaeela^us^ BentL in B. and H. gen. plant., 294. 

Eastern branch of Fitzroy River, north of Nicholson Plains. 
Haveria Aut^ralasuM, Hooker in Mitch. Trop. Austr., 118. East 

of Gonnaught Ranges. 
Helichryawm apicuUUuanj Gand. Prodr. YI., 195. Wickham River. 
Gnaphalium Indicum^ L. sp. pL, 852. A variety with globular 

mostly terminal flower^slusters ; Depot FooL 
Gnaphaliu/in ItUeo-album, L. sp. pL, 851. Between Gonnaught 

and Rudolph Ranges. 

LoBELIACEiB. 

Lobelia quadrangvXcma^ R Br. Frodr., 563. Between Gonnaught 
Ranges and Humbert River. 

APOCTNEiE. 

Wrightia saligna^ F. v. M. in Benth. Flora Austr. lY., 317. 

Sources of Hooker's and Sturt's Greeks (F. v. M). 
Cariasa Broumii, F. v. M. Fragm. lY., 45, var. lanceolata. Ord 

River, between Gonnaught Ranges and Humbert River; 

Hooker's and Sturt's Greeks (F. v. M.). 

AS0T.KPTAI>K«. 

Sareastemma australe^ R Br. Prodr., 463. Sturt's Greek (F. v. M.^ 
Cynanchumjloribtmdnmf R Br. Prodr., 463. Between Muellers 

Range and Ord River, Depot Greek (F. v. M.). 
Miercitemma glabr\florumy F. v. M. Fnigm. L, 58. Southern 

sources of the Yictoria River, from whence I also recorded 

SeearrKme avata in my diary. 

ACAMTHACKA. 

Didiptera glabra^ Decaisne herb. Timor., 55. Ord River. 
Hypoeites Jloribunda, R Br. Prodr., 474. Ord River, Humbert 

River. 
NeUonia eampeHrii, R Br. Prodr., 481. Depot Pool 
Jtuticia procumbenSf L. Flora Zeilanica, 19. Sturt's Greek 

(P. V. M.). 

GORVOLVULAOXS. 

Sffohtdiu Um^UuSy L. sp. pL ed. sea, 391. Ord River. 
IpomoBa hederaaea, Jacq. collect L, 124. East of Oscar Ranges ; 
flowers in this case solitary. 
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Iponuxa erecta, R Br. Prodr., 487. Stirling's Creek, near Fitz- 
gerald's Ilange. 

Ipomcea reptcmsy Poiret EncycL M^od., suppL IIL, 460. Start's 
Creek in many places, extending to near Termination Lake, 
also on Hooker's Creek (F. y. M.). As regards the d^iisoenoe 
of its fruit this species holds the same relation to other con- 
geners as Limnanthemum to Yillarsia. 

Ipomcea cdata, R Br. Prodr., 484. Start's Creek (F. v. M.). 

Jpomcea heterophylla^ R Br. Prodr., 487. Start's Creek (F. ▼. M.). 

Ipomcea dissectcty Willd. Phjtogr., 5 1^, 2. Near Termination Lake 
(F. V. M.). 

Ipomcea grcudUs, R Br. Prodr., 484. Start's Creek, near Termina- 
tion Lake (F. v. M.). 

Ipomcea denticidata, Choisj in Cand. Prodr. IX., 379. Soarces of 
the Victoria River (F. v. M.). 

Convolvulus parvifloriM, VahL Symbol ILL, 29. Start's Creek 
(F. V. M.). 

Breweria media, R Br. Prodr., 488. Noticed by me as far soath 
as Termination Lake (F. v. M.). 

Breweria linearis, R. Br. Prodromas, 488. Start's Creek 
(F. V. M.). 

Breweria panmosa, R Br. Prodr., 488. Seen by the writer as far 
south as Termination Lake. 

SOLAKACBiE. 

Fhysalis minima, L. sp. pi., 183. Dep6t PooL 
Solanvm echinatum, R. Br. Prodr., 417. Near Termination Lake 
(F. V. M.). 

GoODENOYIACEiE. 

Goodenia scaevolina, F. v. M. Fragm. L, 1 18, Hooker's and Start's 

Creek, near Termination Lake (F. v. M.) 
Goodenia lamprosperma, F. v. M. Fragm. L, 116. Margaret River. 
Goodenia heterochila, F. v. M. Fragm. III., 142. East of Oscar 

Ranges, between the Ord River and Mueller Range. Corolla 

gibbous at the base. 
Calogyne pilosa, R. Br. Prodr., 579. Dep6t Creek (F, v. M.) 
LeschenauUia agrostophyUa, F. v. M. Fragm. VI., 8., t. XLVil. 

Near Fitzgerald Range. 

ASPBBIFFOLIiBL 

Cressa Cretica, L., sp. pL, 223. Termination Lake (F. ▼. M.). 
Heliotropium ovcdifolium^ Forak. Flora .^igyptiaoo«rab., 38. Near 

Depot Pool. 
Ehretia saligna, R Br. Prodr., 496. East of Connaught Ranges, 

on Start's Creek far south, not rare (F. v. M.) 
Trichodesma Zeilanicum, R Br. Prodr., 496. East of Oscar 

Ranges, Margaret River ; in many places near Bturt's Creek 

(F. V. M.). Oldest generic name PoKtcAta, of Medicos (1783.) 
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Labiatje. 

Ocimum scmetumy L. mant plant, 85. Ord Biyer. 

Mo9cho8ma polysiachya, B^th. in WalL pi., Asiat. rar. II., 13. 
Near Connanght Banges ; near Mt Wittenoom (F. v. M.). 

Anisomelei aalvifolia^ B. Br. Prodr., 503. East of the Oscar 
Bangea. 

Mentha Australia^ B. Br. Prodr., 505. 

It is this species, which I recorded from Sturt's Creek and 
near Hooker^s Greek in my itineration journal. The speci- 
mens were lost, with a large portion of my other collections 
from far inland, on the transit by ship to Sydney ; but I hardly 
entertain any doubt about the exactness of the identification ; 
at all events we have no other records of the occurrence of 
Mints in North-west Australia. 

Teucrium {nteffrifolium, F. v. M. in Benth. Flora Austr. V., 133. 
Near Mt Wittenoon (F. v. M.). 

Lentibularieje. 
Utricularia chrysantha^ B. Br. Prodr., 432. Near Fitzgerald 
Bange ; foimd also by Mr. Thos. Gulliver on the Gilbert and 
on the Norman Biver. 

Yerbenace^ 
Premna acuminaUi, B. Br. prodr., 512. Between Connaught 
Banges and Humbert Biver. 

Mtoporin^. 
EremophUa maculaia, F. v. M., in Papers Boyal Soc, Tasm. IIL, 

297. Margaret Biver j a yellow-flowered variety on Sturt's 

Creek (F. v. M.). 
Eremophila Latrohei, F. v. M., report on Babbage's pi. 17, var. 

filifolia. Ord Biver. 
Myoporum tenuifdHum^ G. Forster, Prodr., 44. Dep6t Creek 

(F. V. M.). 

ORCHIDEiE. 

Cymbidium canaliculcUum^ B. Br. Prodr., 331. Benn Biver (Con- 
naught Banges). 

PAin>ANEiE. 

Pandcmtu €iqtuUieti8, F. v. M., Fragm. Y., 40. Stirling's Creek 
(F. V. M.). Fruitlets quite free, 5-7-angled, club-shaped, 
attenuated at the base, outside orange-coloured except the 
greenish summit ; the thin pulp of somewhat acrid taste ; 
receptacle roundish-pyramidal, triangular, 5-6 inches long. 
This species occurs in many places of Amhem's land, as 
observed already by Dr. Leichhardt Its stem of lesser 
height and more slender than that of the following species. 

Pandanus odoratiseimuay L. fiL suppL, 424. Near Connaught 
Banges and Mt. Compton ; near Stirling's Creek (F. v. M.). 
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FLAGBLLAJtI&aB. 

FlageUa/ria Indica, L. sp. pL, 333. East of the Oscar Bange& 

06]QasLYin&& 

Commelyna agrostophyOa^ F. v. M.,IVagm. V11L,59. Fort Darwin; 
sources of Bturt's Greek, F. v. M. TTxiited hj Bentham witli 
C, lanceolatcty restored as a species by the present monographer 
of the order, C. B. Clarke, Esq., who writes to me : ^*I find 
the species quite distinct on many grounds, and further be- 
lieve that the Commelynas, which have all the ovary-oeUs 
uniovulate^ never vary so as to exhibit any 2-ovulate cells. 
I have never found a single instance of variation on this 
point." It may here ineidentally be remarked, that the Bev. 
Dr. Woolls has recently found in the vicinity of Fort Jackson 
a yellow-flowered Commelyna^ which may prove (after further 
observation of the fruit) reducible as a variety to C. eyanea. 

Aneilema anthericaides^ B. Br. prodr., 270. Hooker's Creek and 
upper part of Sturt's Creek (F. v. M.) 

Cycmotis cudUaris, Schult. Syst Yeget YU, 1150. Hooker's 
Greek (F. v. M.); found on the Palmer Biver by Mr. 
Wycliffe. 

Cypebacea. 

Cyperu8 vaginaJtuBy B. Br. Prodr., 213. Margaret Biver ; Sturt's, 
Hooker's and Depot Creeks (F. v. M.). 

CyperuM difformis, L. amoen. acacL lY., 302. Sturt's Greek (F. 
V. M.). 

Cyperua trinervia, B. Br. Prodr., 213. Wickham's Biver (F. v. M.). 

Cyperus ptdcheUiLs, B. Br. Prodr., 213. Wickham's Biver (F. v. 
M.) j found also at Port Darwin by Mr. Holtze, and at the 
Palmer Biver by Mr. Wydifle. Occasionally fully one foot 
h^h. 

Lipocarpha microcephalay B. Br., append, to Tuck. Congo, 40. 
Whickham's Biver, Hooker's Creek and Sturt's Creek 
(F. V. M.). 

Sderia pygmaea^ B. Br., Prodr., 240. Upper Yictoria Biver, 
near Depot Creek (F. v. M.). 

Graminsa. 
Panieum gracik, R Br. Prodr., 190. Sturt's Creek (F. v. M.). 
Fcmicum spineacens, B. Br. Prodr., 193. Upper Yictoria Biver 

and Sturt's Creek (F. v. M) ; occurs eJso on the Darling, 

Lachlan and Murray Bivers. 
FeroUs rara, R Br. Prodr., 172. Upper Yictoria Biver, Sturfs 

Greek, Termination Lake (F. v. M.). 
SriaaMAM arUeuIcauSy F. v. M. Fragm. YIIL, 118. Near the 

Fitegerald Banges. 
JManikuafuhma, Kunth enumer. L, 479. Upper Yictoria Biver, 

Hooker's and Sturt's Greeks (F. v. M.). 
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JSrianthua irrUanSf Kunth enumer., L, 479. Southern Bouroes of 

the Yictoria Eiyer. 
Andropogon triticeus, R. Br. Prodr., 201. Upper Victoria River, 

on the sandstone tableland. A stately grass, but formidable 

on account of the piercing awns of enormous length. 
ArundineUa Nepalensia, Trin. spec. gram, t., 268. Near the 

Fitzgerald Ranges. 
Ampkipogon strictiM, R Br. Prodr., 175. Hooker's Greek (F. 

V. M.). 
Pixppophorum cammu/ne^ F. v. M. report on plants of Gregory's 

Exped. in search of Leichh, p. 10. Sturt's Creek. 
Triraphis mollis, R Br. Prodr., 185. Near Termination Lake, 

where I also noticed a Neurachne, and also a Sporobolus 

allied to S. Vvrginicua, 
Triodia pungens, R Br. Prodr., 182. On the sandstone table- 
land towards the sources of the Yictoria River, also on 

Hooker's and Sturt's Creek, (F. v. M.). 
Chloris acumlariSf Lindl. in Mitch. Trop. Austr., 33. Sturt's 

Creek (F. v. M.). 
Elusine eniciatay Lam. Encycl. M^hod. t., 48, fig. 2. Termination 

Lake (F. v. M.). 
Bctroaia leporina, R Br., Prodr., 186. Near Fitzgerald Range; 

Sturt's Creek, where a second species also occurs (F. v. M.). 
Poa ramigera, F. v. M., in Transact Vict List., 1855, p. 45. 

Sturt's Creek (F. v. M.). 

F1LICE& 

BleAnum orientcUe, L., sp. pL, 1077. 

East of Oscar Ranges. 
Cheilanthes tenui/olia, Swartz Synop. hi., 129. Hooker's Creek 

and upper part of Sturt's Creek (F. v. M.). 
Ophiogloasum vidgatwm L., sp. pL, 1062. Upper Victoria River 

Mr. Flood. 

Positions shown on the Map. 

King's Sound. Mount Kranss. 

Fitzroy Biver. Mueller's Ranges. 

Fraser Biver. Margaret Biver. 

Collier Bay. Nicholson's Plains. 

King Leopold's Baoges. Ord Biver. 

Mount Humbert. Connaught Range. 

Mount Anderson. Rudolph Range. 

Hochstetter's Plains. Huml^rt River. 

Mount Tuckfield. Victoria Biver. 

Mount Abbott. Dep6t PooL 

St. George's Ranges. Wickham River. 

Oscar Ruige. Mount Comptoo. 

Mount Campbell, Cambridge Gulf. 

Admiralty Gulf. 

[Map.] 
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Bingbaxking and its Effects. 

Bj W. £. Abbott, Esq., J.P., Olengany. 



[Bead hrfort ihe Royal SodOy qf N.8. W., 7 July, 1880.] 



It is now about twenty years since ringbarking, or destroying the 
native forests by catting a ring of bark off all round each tree, 
began to be practised in the watershed of the Hunter Biver, and 
about ten years since the practice became general It was begun, 
I belicTe, by Mr. Thomas Hungetford, of Bucrami, and immediately 
taken up by the Messrs. White, from whom the new process for 
improving the grazing capacity of the runs spread rapidly in every 
direction, so that at &e present time I am inclined to think that 
at least three-fourths of all the purchased land on the Hunter has 
been ringbarked, beside a vexy considerable area of Crown lands. 

There are a good many opinions about the seasons at which 
ringbarking should be done, and also as to the best method for 
ensuring the destruction of the trees ; but as I wish in this paper 
to deal with it only in reference to its effects, I shall not discuss 
them. The very rapid spread of ringbarking, in spite of the oppo- 
sition of all the lovers of fine scenery and of many scientific men, 
amongst whom the late Vice-President of this Society (the Bev. 
W. R Clarke) was the most prominent, proves that there must be 
a clear gain to the graziers in getting rid of the dmber ; and up to 
the present time no ill effects have been found to follow from it, 
though the prophets of evil have been numerous and their prophecies 
supported by arguments and opinions drawn from all parts of the 
world. 

The two principal objections urged against the new method of 
improving the land were : First, &at t£e creeks and rivers would 
dry up owing to the increased evaporation ; and, second, that the 
rainfall would be reduced owing to the removal of the very large 
condensing surface offered by the trees to moisture-laden winds 
passing over the country. 

Now, I will ask, how have these predictions been fulfilled 1 and, 
in reply, will give my own experience, and as far as possible a 
summary of the effects that have followed from ringbarking in the 
watershed of the Hunter Biver. 

In 1869, after having seen the vexy great increase in the gi'azing 
capacity of Messrs. White's runs which followed from ringbarking, 
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I began on my own run at Glengarry, which is situated on the 
Page Biyer, about 12 miles south-east from Murrurundi, and 
about 1 6 miles £rom the summit of Iiyer]»ool Bange. 

The greater part of the land ringbarked is about 1,300 feet above 
3ea-level by aneroid barometer measurement, though some of the 
ridges rise to a height of 2,000 feet, and one or two of the highest 
peaks to nearly 3,000. The most of the run and all that which 
has been ringbarked is of Yokanio f ermataoa, eansisting of black 
soil flats and basaltic ridges with white box timber. 

In 1869 and 1870 I lii^barked the greater part of the water- 
shed of two small creeks and the whole of the watershed of a 
third j each of these creeks being about 2 miles long, and draining 
well-defined valleys shut in l^ lug^ ridges of basalt I sballrefer 
to th^n in this paper as oreeks No. 1, 2, and 3. I have made 
inquiries about them as fiar back as 1850, a^ find that from that 
date to 1860 they were dry water^xmnes only holding water for a 
few days after rain, and in a tsm places in the winter months, 
always drying up completely in immmor and never running as 
permanent streams at any time. 

From my own observations from 1860 to 1870, 1 imow that 
their character had not changed up to the latter date, so that here 
we have three waterKMnirses draining three small valleys and main- 
taining the same character for a period of tweniy years. 

No. 1 creek drains about 1,200 acres, of which (as near as I can 
estimate without having the watenbed surveyed) 910 acres are 
ringbarked and the remainder oevered with growing timber, the 
growing timber being on the head of the creek. The ringbarking 
was done in the beginning of 1870, and as soon as the timber was 
dead the creek assumed the character of a permanent stream. This 
of course was a surprise to me, but as I had not kept any rainfall 
records up to that time, nor paid much attention to them, I attri- 
buted the change to the two or three wet years that followed 1870, 
and expected that the creek would soon return to its old states 

So little faith had I in the diange, that I went to a considerable 
expense in dividing the land into paddocks to provide a watering- 
place to the river in each paddock, and these watering-places I 
have never had occasion to use since. 

No. 2 creek contains about 850 acrei^ and is ringbarked in the 
same way as No. 1, that is about 300 acres of growing timber 
have been left on the head of the cre^ The valley drained by 
No. 2 la narrower and about the same length as Na 1, in fiact 
running parallel to and divided from it by a ste^ range. 

My experience with Na 2 is prodsely tiie same as that with 
No. 1. No. 3 is of the same geological character as Nos. 1 and 2, 
but the area drained by it does not aoyoin the drainage areas of 
either of the former. It contain sabout 800 acres^ all ringbariked, 
and seems to be less affected by drought than either of the f onnar. 
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This I attribaie to the fact that No. 3 has a rock bottom through 
the whole of its course, while Nos. 1 and 2 have some gravel beds 
under which the water may flow. 

The geological formation of all three creeks is volcanic, there 
being no stratified rocks as far as I can see in any part of them. 
All three began to run in 1871, and have continued ever since to 
ran as permanent streams, and in the last drought ending here in 
the beginning of 1878, though the volume of water was less than 
it usually is, the creeks never ceased running, even up to the third 
year of drought. 

The three creeks that have been ringbarked flowfrom west to east, 
and there is a creek flowing from east to west on the opposite side 
of the ridge to No. 1, withabout the same area of drainage, and almost 
of exactly similar character, except that the timber remains in its 
natural state. This creek is merely a dry water-course, and has 
not changed in any particular during the last twenty years, 
although there is nothing to distinguidi it from No. 1, except 
that it flows to the west, and the fall of the land on the western 
side of the ridge is about 250 feet more than on the eastern. 

On the 17th of May last I measured the water flowing out of 
each of the three creeks first described, by damming them and 
causing all the water to flow through a spout into a vessel of 
known capacity, and found that the flow of permanent water was 
as given under. I chose the date named because, for the pre- 
viousfour months, there had been a very small rainfall (about four 
inches), and I wished, by measuring after a considerable period of 
dry weather, to make sure that I was not over-estimating the per- 
manent annual outflow. 

The average rainfall here since 1875 is just 25 inches, and taking 
the rainfall for the previous five years at Murrurundi, which is 
the nearest station where a rain-gauge has been kept, the average 
fall is still within a few points of 25 inches for the ten years. No 
rain-gauges were kept in this part of the country before 1870. 

The water begins to flow in the creeks a short distance below the 
green timber, so that in comparing the outflow with the area drained 
I have only taken into the calculation the area of drainage that is 
ringbarked. 

MSASUBEMENTS. 

Na 1 creek contains : — 

300 acres green timber. 

910 acres ringbarked. 

Eainfall at 25 for twelve months ... 61 6, 1 40,625 gallons. 

Permanent outflow at 26^ gallons per 

minute for a year 13,924,800 gallons. 

Or about -gV of annual rainfall, or taking 

at rate of rainfall for previous four 

months, iV- 

K 
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No. 2 creek containB : — 

300 mcrea greea timber, 

550 acres ringbarked. 

Kain£allfor7ear«t25mcbee... ;.. 311,953,125 gaUnns. 

Permanent outflow at 11 gaUoos per 

minute lor one year 5,7S1,600 gallonfr 

Or about -^ of annual rainfall, or 
taking at rate of rainfall for pre- 
vious foar mooiths, Vr* 

No. 3 creek contains : — 
800 acres ringbarked. 

Rainfall for jear at 25 inches 453,750,000 gallam. 

Permanent outflow at 20 gallons per 

minute for one year 10,51 2,000 gaUooa. 

Or about -^V of annual rainfall, or 

taking at rate of previous four 

months, •^. 

These calculations do not take into oonwdiwation the flood-water, 
but only the peimanent flow, and the quantity of flood-water 
passing away during a heavy fall of rain must be very conader- 
able, as the fail of &e ground from the heads of the creeks to the 
river, a distance of 2 mUes, is about 500 feet I regret tiiat I 
am unable to obtain the total outflow for a year, but I do not see 
how it could be done, as the rise and fall is so rapid that it would 
be necessary to attend to it day and night during the whole time 
rain was falling. 

My experience in reference to the three creeks described has 
been repeated in every instance where I have had timber ring- 
barked, and, as far as I can learn, in every part of the Hunter 
Biver watershed the result has been the same as in my case. No 
exception has come under my notice, though of course the result 
is more apparent in some cases than in others. 

There can I think be no doubt that, on the Hunter Hiver 
watershed at least, the most noticeable effects of ringbaridng have 
been the increased flow of water in the creeks when the timber 
was dead and the increase in the number of springs, thou^ of 
course the first effect mentioned follows from the second. 

This has been an unexpected advantage to graziers, as the only 
object in view at first was to increase the production of grass. 

This increase in the flow of water may be produced in two 
ways : — 

First, the roots of the trees decaying may act as a sort of sub- 
soil drainage, leading the water down into the subsoil and after- 
wards allowing it to drain off slowly into the water-coursea If 
this is the only cause, one of the very greatest advantages of 
ringbarking will be but temporary. 
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The other explanation — and the one which seems to me most 
prohable — ^is, that when the timber is dead the large proportion of 
the rainfall which was fonnerly taken up hj the roots of the 
growing trees and evaporated from their leaves is allowed to find 
its way to the creeks and rivers. The fact that the Eucalyptus is 
peiiu^B the most vigorous growing tree known, and that it has 
been used successfully to dry up swampy land in other parts of 
the world, would seem to support this explanation. 

Though I have nevor paid any attention to the science of 
botany, and am not competent to give a veiy decided opinion, it 
seems highly probable that the fact of all or nearly all the 
Sacafyptns spedes having both snriaoes of the leaves similar, and 
so presenting a double evaporatiiig surfaoe to tiie atmosphere, 
vooM, with their very energetic growth, aooount for the eovuoiiy 
OD which they grow being dryer than other oountries where the 
conditions of rainfall and latitode ace ilie eaoM, and this leads me 
to a possible explanation of the anomaly presented by most of our 
Australian rivers. If we compare sudb a river as the Thames in 
England with the Hunter in New Bouth Wales, we shall find diait, 
though the area of drainage is not very unequal, the Hunter having 
the larger area and the heavier rainfall, the outflow of the Thames 
is out of all proportion larger than that of the Hunter. I have 
not seen any record of the annual outflow of the Thames, and none 
has been kept of that of the Hunter, but I take the fact that the 
Thames is navigable for a great part of its course, even to a height 
of 250 feet above sea-level, and the Hunter scarcely at all, as 
proof that ike former must have very much the larger quantity of 
water. There must be a reason for this, and though an under- 
ground outlet might account for some rivers having less than the 
usual outflow in proportion to rainfall, it cannot apply to all. 

The large amount of evaporation in our cUmate will of course 
have a great eflect, but I cannot help tbinkiog, after seeing the 
results of ringbarking, that the nature of our forests has a very 
considerable and perhaps the largest share in producing the 
remarkable dryness and absence of springs which seems to be 
characteristic of Australia If this scarcity of water in proportion 
to our rainfall is, as I suppose, peculiar to Australia, then in look- 
ing for the cause wemust find one that is also peculiar to Aus- 
tralia. 

Our geological formations are not different from those of other 
parts of the world, nor is there any reason as far as I know for 
supposing that the evaporation here is greater than in other 
countries situated in the same latitude either north or south of the 
equator. 

Our forest growth is certainly exceptional, whether the two 
things are connected in the way of cause and effect or not. I do 
not know that we have sufficient data to determine the question 
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either way at present, but if the work which Mr. Russell has 
begun in keeping a record of the outflow of some of our riyers is 
carried on, before the present generation has passed away there 
will be something on which to base an opinion. 

A few years ago it would have been deemed the yeiy acme of 
absurdity for any man to destroy the timber on his land for the 
purpose of producing permanent water, and now it is done eyerj 
day as a matter of course. 

That the destruction of the forests will reduce the rain&Il is^ I 
think, unlikely. 

The theory that the amount of rainfall in any country depends 
on the area of its forests seems to be veiy generally received, and 
may have arisen from the fact that where there is a large and 
regular rainfall there is pretty sure to be a heavy forest growth, 
but a little thought will Show that the forest is the result of the 
rainfall, not the rainfall of the forest. 

Indeed it is hard to understand how any forest could come into 
existence if the amount of rainfall were influenced mainly by the 
forest growth, as the forest would have to precede the rainfall 
and yet could not grow without it 

In conclusion, I wish to call attention to a report by Mr. 
Draper, Director of the New Tork Observatory, America, which 
was published in the ScienUJic American supplement for January 
3rd, 1880, and which bears on the subject of this paper. The 
question whether deforestation reduces rainfall, or alters climate 
in any way, is the one which Mr. Draper proposes to himself, and 
the answer after supplying necessary dia.ta is that it does not. 

Mr. Draper shows that neither the rainfall nor the temperature 
of the Atlfljitic States of America has altered in any appreciable 
degree within the last century, and these, I think, are Uie States 
in which, within the last century, a larger amount of deforestation 
has been done than in any other part of the world. 

Not being satisfied with the length of time over which the rain- 
fall records extended in his own country, Mr. Draper took those of 
Paris in France, extending over a period of 190 years, and found 
on examining them that during that time there had been a slight 
increase in the rainfall, not st^tdily but in oscillations extending 
over long periods. The report from which I quote says nothing 
about the clearing of forests in France in the last two centuries, 
but I suppose from the increase of population and other causes, 
there must be very much less forest land there now than there 
was two hundred years ago. 
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In 1876 the late very lamented Rev. W. R Clarke, of Sydney. 
If, S. Wales, forwarded to me a collection of Australian foaul 
plants for comparison with the Gondwina plants of India, and 
for eventual description* Short notes which I communicated in 
letters to the late Bev. W. B. Clarke on this collection of plants 
were embodied in the fourth edition of his "Remarks on the 
Sedimentary Formations of N. S. Wales, 1878"; and a paper on 
the same subject, illustrated by eighteen plates, was published by 
myself in the German Palseontographica (edited by Dunker and 
Zittel) in 1878. 

In 1878 I received another smaller but nevertheless very 
interesting collection of plants by the late Rev. W. B. Clarke, and 
subsequently also several specimens by Mr. C. S. Wilkinson, 
Grovemment Geologist. As amongst these plants there were either 
new forms or better specimens of already figured ones, and as in 
the meantime also other papers dealing with Australian Falseon- 
tology^ were published, I decided upon publishing a second paper 
on the Australian Flora, which afforded also an opportunity of 
correcting several important misprints in the previous publication; 
it is also published in the German Falseontographica, 1879, and 
illustrated by twelve plates, and in a few weeks I shall have the 
honour of forwarding these papers on the Australian Flora, together 
with others on the Indian Flora, to Mr. C. S. Wilkinson. Li the 
meantime I think the following notes may be useful as a general 
review of the whole work. 

The flora under consideration belongs to the palseozoic and 
meaozoic formations, while the few tertiary plants, which were 
also sent^ will be described later^-perhaps together with some 
more plants with which I may be favoured for description. 

Fossil plants from the mentioned etr&td, are known at present 
from Queensland, New South Wales, Victoria, and Tasmania; 
from all these districts, except the Colony of Victoria, plants 

^^M—m—t — --I I II ■_■_ ' 

^ Mr. Clarke's above-mentioned fonrth edition of his Remarks, &c., and 
Mr. B. Etheridge's Catalogae of Australian Fossils, 1878. 
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were represented in the above collections; others were already 
described before by other authors, and it will, I think, be the best 
to discuss at first the distribution of the plants according to the 
dneationed provinces (beginning from north), from which alao the 
classification of the strata will best be seen, and then to give some 
notes on the flora in systematic order. 

Although these notes will at the same time also correct several 
of the misprints which unavoidably occurred in my above work, 
I yet think it necessary to here draw attention to one especially 
since it must appear misleading. 

In the second list given at my first paper on the Australian 
Flora (1878), on pages 124, 125, the last column, containing the 
sequence of Uie Australian formations, is totally misprinted, aa the 
Wianamatta and Hawkesbuiy beds should stand opposite to the 
Panchet and Damuda group of Indies while the Newcastle beds 
and all the other beds below them should have been represented 
as below the horizon of the Talchir beds. In my second paper I 
tried to correct this list, but after further information received 
from Mr. C. S. Wilkinson, the correlation will have to be alterad 
slightly yet. 



I_QUEENSLAND. 

Literature — Daintree: "Geology of Queensland^ (Qu. Joum. 
GeoL Soa London, 1873). The plants are described by Mr. W. 
Carruthers. We find them again in Mr. R. Etheridge's above- 
mentioned catalogue. 

Daintree describes the following plant-bearing formations : — 
2. Mesozoic coalrbeda (Carbonaceous), in the southern part of the 
Colony, especially at Maryborough, Brisbane, Tivoli mines 
near Ipswich, Talgai Diggings on the Condamine River. Mr. 
W. Carruthers has described the following — Sphenopimis 
elongcUa, Carr. ; Pecopteria (Thinnfeldia) odontopteraidu, 
Morr. (Feistm.); Cydopterie cfmeata, Carr.; Tceniopieru 
Daintreei (which appears to differ from Prol McCoy's specias)^ 
and Cardioccvrpwm Auatraley Carr. Amongst the Australian 
plants which I had before me there were tibe foUowing^-^he 
true Tceniopterie Daintreeiy MKyoy; Sctgenopterit rhotfoUa^ 
Presl., and an Otoxamites (comp. Mandeslohi Kurr). These 
species are from the Talgai Diggings, and the two latter axe 
new for Australia. 

These beds are, as we shall see further on, equivalent with some 
beds in New South Wales, Yictoria, and Tasmania. 

i8« Palceozoic eoaJrheda^ with plants and pakeozoic animals. These 
are found more in the northern portion of the Colony. Of 
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plants the following genera ftre menticmed — OloasoptertSf 
ScMzopteriSf and Fecoptena. (See Cairuihers in Daintree, Lc.) 

Tliese beds axe presumably eqmyalent with the lower coal-beds 
in New South Walea There were no specimens from here at mj 
disposal 

3. DtnvMom^ on Mt Wyatt, Broken RiTer, Canoona River. Mr. 
W. Cairuthers described from these beds a lepidodendroid 
plant as L^fidodendron notkum, TJng. I have not seen any 
specimens &om Queensland, but there were several amongst 
ilie New South Wales plants which agree veiy well with Mr. 
Gaxruthers' figures. 



IL— NEW SOUTH WALES. 

Of the numerous papers and works dealing with the geology 
and pabeontology of this province, I mention the following — 

Strzelecki: Physical description of N. S Wales and Yan 
Diemen's Land, 1 845, with plate& (Fossil Flora described 
by Trot Morria) 

M'Coy: On the Fossil Botany and Zoology of the Hocks 
associated with the Coal in Australia. In Ann. and 
Mag. Nat. Hist, 1847, voL xx. 1st ser., with plates. 

Dana: United States Exploring Expedition, Geology, 1849. 
With plates. 

Wilkinson, C. S. : Mines and Mineral Statistics, dec., 1875, 
p. 127, et seq, 

Clarke, W. B., especially : Eemarks on the Sedimentary 
Formations of N. S. Walea 4th edition, 1878. Besides 
this several papers in Qu. Joum Geol. Society, London. 

Feistmantel, Ottokar : Pal»ozoische und mesozoische Flora 
des Ostlichen Australien. Palseontographica, 1878-79. 

Also Mr. Etheridge's Catalogue is to be quoted again. 

The stratigraphical relations are best described by Mr. Clarke 
in his Remarks, dec ; the flora we find in Strselecki's (Morris), 
M'Cpy's, and Dana's papers; I myself described also several new 
forms; while Mr. Clarke has especially drawn attention to the 
TertictJ distribution of certain genera of fossil plants. 

The marine fossils were fully treated on by Prof. De Koninck, in 
his work — Recherches sur les Fossiles palseozoiques de la NouveUe- 
GUles du Sud. Bruxelles, 1876-1877. 

I proceed in descending order — 

1. Mesozaic beds, — ^Mr. Wilkinson describes in Mines and MineraT 
Statistics, 1875, p. 127, certain beds on the Clarence Biver 
as " Mesozoic." Amongst the plants sent by Mr. Clarke ther9 
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were also two spedmens from this locality, in wiiich I 
recognized Tasniopteria Daintreei^ MKhj, and Aldhopteris 
Avstralis, M'Goy; from this circumstance I compared these 
beds with the mesozoic beds in Queeiisland and with others in 
Victoria (see further on). 

2. Wianamatta and Hawkeshnry beds, — ^These are certain beds 
above the upper coal measures (Newcastle beds) in New SoutJi 
Wales. In the text of his above-mentioned work (p. 68), the 
Bev. W. B. Clarke discusses these beds, in the chapter headed 
'^ Mesozoic or Secondary Formations." In the tabular list 
(p. 155) he includes them under the heading '' Suprarcarbon- 
iferous"; in both cases they are therefore represented as 
younger than the Newcastle beds, which is in so far of 
importance as, according to information received from Mr. 
Wilkinson (in letters dated 30/9/78 and 25/11/79), certain 
physical characters tend to correlate the Hawkesbury, which 
from a paheontological point of view ai« not widely 8^;»»ted 
from the Wianamatta beds, with the Bacchus-Marsh sand- 
stones in Victoria (see further on), with which again I have 
correlated from palseontological evidence the Talchir-Karhar- 
b4ri beds in India, in the former of which similar physical 
relations have been observed I shall mention this again 
when speaking of the Bacchus Marsh sandstones. The fossils 
from these beds hitherto known are — 

a. Wianamatta beds — 

Fishes^: Palceoniacvs gracilis, Eg.; Cleithrolepis grami- 
lotus, Eg. 

Plants: Fecopteris (Thinnfeldia) odantopteraides, Morr. 
(Fstm.); Odontopteris niicrophylla, M'Coy; Fecop- 
teris tenui/olia, M*Coy; Macrotieniopteris Wiana- 
mattce, Feistm. (1878). 

5. Hawkesbury beds — 

Fishes : Cleitkrolepis granuUUuSy Eg. (l.c.); Myriolepit 
Clarkeiy Eg. , (ib. ) Thinnfeldia (Pecop teris) odontop- 
teroides, Fstm.'; Spkenopteris sp., and Odontopteris 
sp. (Both mentioned by Professor McCoy.) 

These fossils clearly show that both these rock groups are in 
closest relation to each other. 

* Egerton (Sir Ph.) : On some Ichthyolites from N. S. Wales. Qu. Joum. 
Geol. See., 1864. 

* Recently (1879) described and illustrated by myself from specimena 
kindly presented by Mr. Wilkinson, and collected at Mount Victoria, N. & 
Wales, m the Hawkesbury beds. 
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3. Upper Palasozoic. Under this heading Mr. Clarke comprised 
several groups : — 

a. Upper Coed Measures or Ohssopteris beds, also "Newcastle 
beds." These beds were by Professor M^Coy considered 
as oolitic ; B. Etheridge in his catalogue also quotes the 
fossils from the same in the chapter "Mesozoic." I 
myself included them in the group of beds above the 
marine fauna, without assigning to them any certain age, 
but considering them as olderthanthe Bacchus Marsh sand- 
stones, and by all means as older than the Indian coal- 
beds (Damuda series). The Rev. W. B. Clarke considered 
them palaeozoic, and so does Mr. C. S. Wilkinson, to which 
there appears now no objection at all (see still further 
on the Bacchus-Marsh sandstones), although it can still 
be questioned if they have to be considered as really 
carboniferoua 

The best known localities where fossils from these beds were 
collected are Blackman's Swamp, Bowenfels, Guntawang, Mudgee, 
Ulawarra, Mulubimba^ Newcastle, Wollongong. 

The fossils hitherto known are — 

Fishes : Urosthenes AtistrcUis, Dana (a heterocercal fish). 

Plants : Phylhtheca Atistralis, M*Coy (and two other species 
which I think do not differ from this one) ; Vertebraria 
Atistralis, M'Coy ; Sphencpteris lobifolia, Morr. ; alcUa, 
Bgt; aUUaYar, easilis, Morr.; hastata, M'Coy; gemuxma^ 
M*Coy; plwmosay M*Coy; fleocuosa^ M*Coy. 

Glossopteris Browniana, Bgt.; linearis, M*Coy; ampla, Dana; 
reticulu7n,'DeAi&; cordcUa, Dana; tceniopteraic[es,¥eistm. ; 
Wilkvnsoni, Feistm. ; parallela, Feistm. 

Gangamopteris angvstifolia, M*Coy ; Gang, Clarkeana,¥eiBtm, ; 
Caulopterisf?) Adamsi, Feistm. 

ZeugophyUites elongaius, Morr.; Noggerathiopsis spathuUUa^ 
Dana, sp. (Fstm.); Nogg. media, Dana, sp. (Fstm.) 
Bra^hyphyUwni AvMrale, Fstm. ; scales of conifers. 

ft. Upper marine beds ; beds with marine animals. 

e, Zoti?ercoaZ7neflwiwe«/ beds with coal seams and flora, below 
and in association with marine paleeozoic animals. These 
beds are in so far of interest as in them the three genera 
Phylhtheca, Ghssopteris, and Noggerathiopsis, appear to 
take their origin. 

According to communications received from the late Mr. Clarke, 
it appears that two divisions in these may be distinguished separ- 
ated by the lower marine beds. 

a, A higher group (Glossopteris-bearing portion), at Anvil 
Creek, Greta, Harper's Hill, and Raymond Terrace, &a, 
with the following fossils: — PhyUatheca, sp., Ghssopteris 
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^rotrntumoy Bgt, GL Srowniana^ yar. praeunoTy Fitm. 
GLprifnoeva, Fstm., &^. Clarkeif Fstm., OLelegangyVwtoL^ 
Noggeraikiapsia pruca, F»tm. 

AmcMigst the spedmens sent by the late Mr. Claj^e there irere 
also fra^ents of a plant which I took to be Anmilauric^ and 
which I named Awn. AtutraUsy Fstm. 

b, A lotoer group wUh lower carhonifBrouB plants, at the 

localities — Arow% Port Stephens, and Smith's Greek 

(near Stroud), with the following fossils* : — Calamitea 

radiattM, Bgt., SphenopkyUumj sp., Bhacopteris inaqu^ 

laterOf Gopp., ap.y Bh. intermedia^ Feistm., Bh, comp. 

Bbmerif Feistm., Bh. aepUrUrionaHs^ Feistm., Areho^fterie 

WUkimom^ Feistm., Cyeloetigrna auetntle^ Feistm., Lepi- 

doderidron VeUheimanum^ Stbg., Lepid. Volkmannianum, 

Stbg. 

This flora is certainly very interesting, and indicates strongly 

the age of Mountain limestone (Culm), if not Beer's "Ursastufe." 

One circumstance must be mentioned specially, which I was not 

well acquainted with when I wrote my first paper on the Australian 

flora. Professor M^Coy described, from Arowa, a Gloseopteria 

linearia, together with an Otopteris ovaUSf classing consequently 

this looedity also with the other localities of Gloaaopteria beds (or 

Newcastle beds). The late Rev. W. B. Clarke, however, sent two 

small specimens of Professor McCoy's Otopteria ovata from Arowa, 

which clearly show that this species is the same as Bkacopteris 

incBquUaterOj from Smith's Creek (Stroud), and that the loGality, 

Arowa, has indeed to be classed with this group of beds ; and if 

Pkx>fes8or MK>)y's observation of the association of Glossopterie 

UneoHs, M'Goy, with Bhacopteria incBqtnlatertiy Gk>pp., sp., is a 

correct one, then this Gloeeopterie is the oldest representatiye of 

the whole genua 

c. Mcurvna Beds; lower beds with a marine palaeozoic fauna ; 

the base of the upper palseozoia 

4, Middle Palasozoicy (Deyonian). Beds at Goonoo Goonoo on 

the Peel River, Back Greek Diggings, on the Barrington 

River, with the following fossils : — 

Lepidodendron notkumy Ung., and Cydoetigma, sp. This 
Z^ndodendron is identical with the same form described 
by Mr. W. Garruthers, from Queensland, and on account 
of which these beds in Queensland were classed asDevonian. 
The same can therefore also be said of these beds in New 
South Wales. 

5. l/ower Palaeozoic (Silurian.) In Profesor De Koninck's above- 

mentioned work, a plant, Spvrophyton (f) caiidaphaeiani, is 
quoted from Silurian beds, at Duntroon. 

' Mostly new f ornii^ and all figured for the fixst time by me from Australia. 
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m.— VIOTORIA. 

The classification of the plant-bearing beds and the description 
of plants may be found in the following works : — 

M*Coy: Prodromus of the Palaeontology of Victoria. Decades 

i-v, 1874-1877. 
Brough Smyth: Beports of Progress, G«olog. Surrey of 

Victoria, 1876, <fec. 
Selwyn : Notes on the Geology of Victoria, 1860 (Qu. T.G.S.) 

The following rocks are distinguished : — 

1. Upper Mesozoic (Bellarine beds). Near Bellarine, at Cape 
Paterson, on the Wanon River (Colendne), <kc. The fosmls 
axe, FhyUaikeca Anatralia^ Bgt, Alethopteru AustraUs^ Morr., 
spu, Tcsmopteris Davntreei, M'Ooy, Zamwtes (Podozamitea) 
Barklyi, MH^y., Zam. eUipHeuSy M^Goy, Zam, hnffifolktgy 
M*Coy. 

These beds are to be correlated with the already mentioned mesozoic 
beds in Queensland, and are most likely of Jurassic age; they are 
then also equivalent with the mentioned mesozoic beds in New 
South Wales (Clarence River^, and with the mesozoic beds in 
Tasmania^ to be described further on. 

S, Lower Mesozoic; the Bacchus Marsh sandstones or Ganga- 
fnopteris beds. Beds of Bacchus Marsh, W. N. W. of Mel- 
bourne, containing plant remains only, representing only 
one genus with three species ; Gangamopteris ohliqua M^Coy, 
Gangamh, cmgueiifoliak^ M^Coy, Gangamopteris spatJmlata, 
M'Coy. 

These beds are of peculiar interest for correlation of the Indian 
and Australian coal-beds. Certain physical relations appear to 
oorrelate these beds with the Hawkesbury beds (as mentioned 
before), both containing ice-home boulders; the same relations, as 
well as the abundance of the genus Gangemuypteris, would tend 
to eorrdate the Indian Talchir division with these Bacchus Marsh 
sandstones, consequently also with the Hawkesbury beds. The 
Indian coal-beds overlie the Talchirs, while the Newcastle beds 
underlie the Hawkesbury. This shows the difference between the 
two respective coal forLtions, which exp^ssed in a formula 
would appear thus : — 



Damuda series, 
(Indian ooal-beds.) 

TcUchir dwishn. 

Talchir ^up and Kar- 

harbjtfi coal-beds.) 



Bacchus Marsh Sand- 
stones. 
(Victoria.) 



HauiceAury beds. 
(N. S. Wales.) 

Newcastle beds. 

(Upper coal measnree 

in N.S. Wales.) 
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3. C(Mrhonifer(yu8. Avon Itiver sandgtones; beds on the Avon 
Biver in Gippsland, with L^pidodendron AtutrcUe MKToy, 
which species I believe to be different from Lepidod. Twfhufn^ 
Ung. 

4* Devonicm, Iguana Creek beds, at the Iguana Creek, K Victoria, 
with Sphenopteris Jguaneruis, M'Coy ; Aneimites Iguafienns, 
M'Coy; ArchceopterUffowktij M'Coy; andCordaUesAtAstrcUis, 
M*Coy. 



IV.— TASMANIA 

The position of the plant-bearing beds in Tasmania (Spring 
Hill and Jerusalem basing is not yet quite clearly made out. 
Count Strzelecki, who collected the first plants in Tasmania^ 
described it as if the plants came from a bed which at one place 
appeared to dip under beds with Pachydomua globosus. Professor 
McCoy on the other hand says^ that Mr. Selwyn, F.RS., formerly 
Director of the Geological Survey in Victoria, found the beds in 
their natural position, i,e. the Pcuihydomus beds below the Carbona- 
ceous beds, and M^Coy considers them of course as Mesozoic. This 
view seems confirmed by a recent observation. M. Cr6pin has, in 
1875, described and figured a few specimens of PecopterU odorUop- 
teroideSj from Tasmania, in the BvMetin de VAcad, Royale de 
Belgique, 1875 ; he represented them according to the information 
aviulable at that time as coming from the Carboniferous. But on 
the other hand he observed the important fact, that on the same 
specimens there was with the Pecopteria odoTitapUraides^ Morr., 
associated another plant, i,e, Sphenopteris elongaia, Can*., just as 
it was described by Mr. W. Carruthers from the Carbonaceous beds 
(MesozoioJurassic) in Queensland ; so that there is little doubt 
that these beds of the Jerusalem basin, Tasmania, are the repre- 
sentatives of the mesozoic beds in Queensland, consequently also 
of those in N. S. Wales (Clarence River), and Bellarine beds 
(Victoria). 

The fossils from these beds in Tasmania hitherto known are : — 
Pecopteris (Thinnfeldia) odontopteroides, Morris; Sphenopteris 
elongata, Carr. ; Alethopteris Avstrcdis, Morr. ; Sagenapteris 
TctsmanicOy Feistm. ; ZeugophyUites elongatus, Bgt. They are from 
the Spring Hill, Jerusalem basin. 

^ TraiiBactionB Boy. Soc., Victoria, 1890, voL v, p. 104. 
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I shall now add a few remarks on the fossils from the plant and 
coal-bearing beds in Australia (exclusively of the marine foesils), 
enumerating them in systematical order. 

A. Animaus. 

Fishes. 

PalcBoniscus antipodeus, Egerton. Wianamatta beds. 
CleUh/roUpia granukUua^ Eg. ; the tail of this species not sufficientij 

distinct. Wianamatta and Hawkesbury beds. 
MyriolepiaClcurkeifEg, Hawkesbury bed& (The tail of thiB species 

is not known.) 
UrostJienes Avstralis, Dan. ; a heterocercal fish from the Newcastle 

beds. 

B. Plants.* 

1, EquiaetaceoR. 

FhyUotheca Atistralis, Bgt. (pis. vi, fig. 3 ; vii, 1,2; xv, 1, 2). 

This species has in Australia a distribution from the lower coal 

measures (below the fii'st marine fauna) into the upper mesozoic 

beds of Queensland and Victoria. In Europe and Siberia this 

genus occurs in Jurassic beds only ; in India we know it from 

the upper portion of the Damuda series. 
Vertebraria Australia^ M^Coy. (pL vi, 1, 2). Systematic position 

not setded with certainty, but most probably equisetaceouM ; 

here known from the upper coal measures (Newcastle beds). 

In India it occurs in the Lower Qondwioas (Talchir and 

Damuda division). 
Calamites radiatua^ Bgt (pi. vi a, fig. 1 ; vii a, figs. 3, 4). From 

beds at Smith's Creek, Stroud. 
AnnuUvria Avst/ralis^ Feistm. (pi. vii a, figs. 5, 6) ; the first and 

hitherto only species described from Australia. From lower 

coal measures at Greta, N. S. Wales. 
SphenophyUwmy Sp. (pL ii, fig. 1). Fragmentaiy. Lower coal 

measures, Port Stej^ens, N. S. Wales. 

2, FUices. 

Sphenopteris, — Of this genus six species are described (by M^Coy 

and Dana) from the Newcastle beds. 
Sphenopterialgtianenais, M*Coy. — ^From the Iguana Greek, Victoria. 
Sphenopteris elongata, Carr. — ^At first described by Mr. Oarruthers 

from the upper Mesoeoic coal-beds in Queensland, and later 

by Mr. Cripin from apparently equivalent beds in Tasmaaua, 

Jerusalem basin. 

^ To those speoies which have been figured in my papers the nmnben of 
the respective plates and figures will be added ; and to distinguish the 
plates of the second memoir on the Australian flora from the firsts I shall 
add to the Roman plate numbers of the second memoir the letter a. 
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AndmiiealgtuMnennSf MKkj, — ^DeroDiaiL Jguaoa Greek, Yiotoria. 

ArehoBopteris HawiUi^ M'Ooy. — ^DevoniaiL Localily the same. 

ArduBopteris WHkinsani, Feistm. (pL vi a, figs. S, 4 ; vii o^ 1). 
Lower coal measures, Smith's Creek (Stroud), Hf, S. Wales. 

Archccopteria, Sp. (pL iv a, fig. 4). — From the same locality. 
Ehacopteris inceguUcUera, Gopp. (pL ii, fig. 3; iii, iv, 1, 2; i a, 1, 2 ; 

ii a, iii a, iv a^ 2, 3, 6 ; V a, 4, 5 ; vi a, 2). — ^This species is 
iiumerou& To judge from specimens from Arowa (see pL v a, 
figs. 4, 5), Prof. MK^Ioj's Otopieria avcUa belongs to this 
species. Localities — Port Stephens, Smith's Greek, Stroud, 
and Arowa, all N. S. Wales. 

Rkacapteria intermedia, Feistm. (pi. ii, f. 2). — ^Port Stephens ; lower 
coal meafiures. 

JSkacopt, compu Eameri, Fstm. (pi. iia^ f. 2). — Smith's Creek, 
Stroud ; lower ooal meaaures. 

Shitcopi. septeifUrionalUj Fstm. (pL ivc^ f. 5). — Smith's Creek, 
Stroud ; lower eoal measures. 

Thinnfeldia odontopteroides, FstnL( Morr. sp.) (pis. ziv, ^. 5 ; X7, 
3—7 ; xvi, 1; ixa,xa, and xia).— Pro! Morris described in 
Strzelecki's above-mentioned work, a fossil plant from the 
Jerusalem basin, as Pecopteria odontopteroides, Morr., without 
being however able to justify this determination. Prof. 
M*Coy placed later the same species with OleichenUes, Mr. 
W. Carruthers quotes it from Queensland again as Fecopteria 
od&ntopteroides, and gave two figures. M. Cr^pin, who 
described several specimens from Tasmania, classed it with 
OdarUopteris, and compared it with OdorUopt alpina, Gein., 
considering the beds from which it came as Carboniferous. 
But its association, as mentioned before, on the same specimens 
with Sphenopteris elongata, Carr., leaves no doubt about the 
correlation of these Tasmanian beds. I could compare speci- 
mens from Queensland and Tasmania, and also from the 
Wianamatta and Hawkesburj beds in New South Wales. The 
comparison has shown that in the specimens from all the 
localities there occurs a dichotomy of the frond pretty 
regularly as in the genus Tkmnfeldia^ that the venation was 
in general the same, and that also the shape of the leaflets 
of ail of them could be traced to a common form. All the 
characters distinguish this plant completely from the genus 
Feeopteris, and it appeared to me that it should best be classed 
with ITwnnfeldia, under which name I have described it in 
my above-mentioned memoirs i for the support of this view I 
quote its great resemblance to Thinnfeldia crassinervis, Gein., 
from the Bh»tic beds of the Argentine Bepublic.^ 

^ Palttontographica: Gaiael, 1876. 
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Asregardsthe vertical distribationi must distmctlypoint out that^ 
as far as known at present, this plant has not been met with below 
the Hawkesbury beds ; it therefore does not occur in the Newcastle 
beds. The quotation of it in my first memoir on the Australian 
Flora as being also known from the Newcastle beds, was caused by a 
mistake with regard to the locality Clark's Hill, which I thought 
to be in the Newcastle beds while it is in the Wianamatta beds. 

In the mentioned memoir I also quoted it as coming doubtfully 
from the lower coal measures, which referred to the occurrence of 
this species in Tasmania ; this was before I had sufficient inf ormar 
tion about the position of these Tasmanian beds. 

We know therefore this plant from the following horizons and 
localities : — 

a. Upper Meaozoic beds. Ipswich (figures in my first memoir 
pi. XV, figs. 3, 5, 6), and Tivoli Mines, Queenslaiid 
(Mr. W. Carruther's figures, l.c.) ; Jerusalem basin, 
Tasmania (figures in my first memoir, pi. xv, figs. 4, 7 j 
Morris' original figures, 1845, and the figures in M. 
Orpin's paper, 1876). 
6. Wianamatta beds. Clark's Hill, near Cobbity, New South 
Wales (figure in my first memoir, pL xvi, fig. 1, and the 
specimens discussed by Prof. M*Coy). 
c, Hawkesbury beds. Mt. Victoria, in N. S. Wales, kindly 
sent for description by Mr. C. S. Wilkinson (figured in 
in my second memoir, pL x ct-xii a). 
Odontopteris microphylloy M'Coy, Wianamatta beds, Clark's TTilL 
In my first memoir also wrongly quoted from the Newcastle 
beds. 
Cydopteris cuneata, Carr. Upper mesozoic beds, Tivoli Mines, 

Queensland. 
Alethopteris Aiistralis, Morr. sp. (plate xiv, figs. 1, la). Upper 
mesozoic beds of Victoria, New S. Wales (Clarence River), 
and Tasmania ; is not known from the Newcastle beds, In 
my first memoir doubtfully quoted from lower coal measures ; 
this referred again to the doubtful beds in Tasmania, which 
however, are mesozoic. 
Fecopteris ? tenuifolia, M^Coy. Wianamatta beds, Clark's Hill, 

near Cobbiiy, a doubtful species. 
Gleichenia dubia^ Feistm. (pL xv, fig. 8.) Wianamatta beds. 
Appears to be really a Gleichenia^ but doubtful as to the species. 
T(eniopteris Baintreei, M*Coy (pL xii a> fig. 5, 5a). Prol M*Coy 
described this species at first from the upper mesozoic beds in 
Victoria. Later, Mr. W. Camithers quoted it from Queens- 
land, but the latter seems to differ from the former in some 
characters, and the identity of these both was doubted. I 
have however figured a specimen from the Talgai Diggings, 
Queensland, which is indeed identical with M'Coy's original 
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fonn. I also could recognize the same species in several 
specimens from the mesozoic beds on the Clarence Biver, N. 
a Wales. 

MaeroiceniopteriB Wicmamattce, Feist, (pi. xiii, fig. 2). Wianamatta 
beds. Better specimens would be very desirable for further 
comparison. 

Genus Glossopteris, Bgt. This genns (a single leaf, with a distinct 
midrib and netted secondary venation) is in Australia very 
numerous. This genus was one of the chief reasons of the 
scientific controversy between Prof. M*Coy and the late Rev. 
W. B. Clarke ; the former author taking the Glosaopteris beds in 
Australia to be mesozoic, while the Rev. W. R Clarke asserted 
the occurrence of Glossopteria below palaeozoic marine beds, 
and consequently considered the Glossopterie beds (including 
the Newcastle beds) as palaeozoic. So much is certain, that 
Glossopteris in Australia does occur in certain beds below 
marine beds with a palaeozoic fauna, and the Newcastle beds 
most probably belong yet to the palaeozoic epoch, but in any 
case I should think Uiem younger than those beds below the 
marine fauna. In India it is chiefly known from the Lower 
Ciondwana system (and here in the Damuda series), but a few 
specimens were also found in the Jabalpiir group of the Upper 
Gondwana system. 

GlosBopteria Brownicmoy Bgt (pis. viii, figs. 3, 4 ; x, figs. 1, 3-5, 7 ; 
xi, fig. 1 ; viii a, fig. 1.) Upper coal measures (Newcastle 
beds), at various localities. Lower coal measures at Greta, 
N. a Walea 

Ghaaopieria eUgana^ Feistm. (pL viii a, fig. 2, 2a.) Lower coal 
measures at Greta. 

Glaaaopteria primasvaj Feistm. ^pL v, fig. 3.) Lower coal measures 
at Greta. 

Glaaaopteria Clarkei, Feistm. (pL v, Bg. 4.) Lower coal measures, 
Rix's Creek, N. S. Wales. 

Gloaaopteria Braumiand, var. prcectirsor, Feistm. (pi. v, figs. 5-7. ) 
Lower coal measures, Stony Creek, N. S. Wales. 

Glaaaopteria Ivnecuria, M'Coy (pis. viii, figs. 1, 2 ; xi, figs. 3, 4 ; xii, 
fig. 4). Numerous in the Newcastle beds, but quoted also by 
ProL M'Coy, from Arowa, in association with Bhacopteris 
inoBquUatera, €k)pp., sp. (Otopteria ovata, M*Coy), which would 
bring it down into lower carboniferous beds. 

Gloaaopteria ampla, Dan. (pL xi, fig. 2 ; xii, Bg. 7), GL reticulum^ 
Dan., Gl dmgcvta^ Dan., and Gl. cordcUa^ Dan. Upper coal 
measures (Newcastle beds), N. S. Wales. 

Gloaaopteria WHkinaonij Feistm. (pL xiii, fig. 1). A very peculiar 
form from the coal measures at Bowenfels. 

Ohaaopteria UentopU/roidea^ Feistm. (pL ix, fig. 1), and GL paraUela 
Feistm. (pL ix, fig. 2). Newcastle beds, N. S. Wales. 
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Otnus OanffomopteriSf M'Ooy. Can shortly be 

Otosaopteris without a dutinct midrib. 
Oang€MfM>pier%$ CUvrkea/na^ Feistm. (pL xv, fig. 9). Upper coal 

measures (Newcastle beds), N. & Wales ; rar& 
Otmgamopteria angustifolia^ MK)o7. Upper ooal measures^ N. SL 

Wales, and the Baochus-Marsh sandstones, Victoria ; in the 

latter numerous. In the Indian Talchir group and Elarharb^ri 

bed& 
Gcmgamopieris obliqtui, M^Goy, and Gang, apaikutata^ MO07. 

Bacchus Marsh sandstones, Victoria. Both haye dose repre- 

sentatives in the Indian Talchir division. 
Sagenopteris rhoifoUa^ FresL (pL xiia^ figs. 1-4, 7). New for 

Australia. Upper mesozoic beds, Queensland, Talgai Diggings 

on the Condamine Biver. 
Sage7iopteri8(f) TcumamcOf Feistm. (pL xv, fi^ 10.) Jerusalem 

basin, Tasmania* 

3. LyeopodiacecB. 

Lepidodendron nothum^ Ung. (Garruthers emend.) ; (pis. i, figs. 
1-6 ; i a, figs. 1, 2.) Queensland (described by Mr. W. Gar- 
ruthers) ; New S. Wales (described and figured bj myself) ; 
Devonian beds. 

Lepidodendron dichotomum, Stbg^ (pL vi a, fig. 5) ; Lepid. VeU- 
heimianum, Stbg. (pL viio, fig. 2, and probably pL vo, figa 2, 
3), and L^nd. Volkmcmnianumf Stby. (pL vo, fig. 1), all 
fiigured for the first time by mysel£ Jjowec carboniferous 
beds at Smith's Greek, Stroud. To Lepid, VeUhexmiafwrn^ 
Stbg., is, I think, to be placed the Lepidod, rimoaumy Gorda, 
mentioned by Mr. W. B. Glarke.^ 

Lepid, Atutraley M^Goy. Garboniferous, Avon Biver, Victoria. 
I think it different from Lepid nothwm, Garr. 

Cyclostigma AuetraU^ FeistoL (pis. iv, fig. 3 3 v, fig. 1; ivo, fig. 1.) 
Lower carboniferous. Smith's Chneek (Stroud). This genus 
appeared to me to indicate Prof. Heer's ** Ursastufe.'' 

CydoeHgmOy sp. (pL i, fig. 6). Another form, occurring together 
wi^ Lepidode/ndron noihum^ Ung., in Devonian beds in 
Queensland and N. S. Wales. The one specimen figured by 
me is not sufficient to decide whether it is identical with the 
former species or not. 

4. Cyeadeaoece. 

Zomiees (Podozamites) Ba/rkUyi, M'Goy, Zam, C^od.) eUipUcm^ 
M'Coy, and Zam, longtfolwLs^ M'Goy. From the upper 
mesozoic beds, Bellarine beds, Victoria. 

1 A drawing of it^ from a photograph, was givon by me^ in my fint 
memcilr, 1878, pL v, fig. 2. 
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OiazamUes comp. Mande»lohif Kurr. (pL zii a, fig. 6). This is the 

first Otozamitea identified from Australia. From upper meso- 

zoic beds, Queensland, Talgai Diggings, appears very dose to 

Otoz. Mandeslohij a Idassic species, to which I refer it for 

the present. 

Zeugopkyllitea ehngtUuSj Morr. (copy, pL xiii, fig. 6). Described 

at first from the Jerusalem basm, Tasmania ; later, from the 

Newcastle beds. It was, by some authors, compared with 

ScMasonewrct^ also with NdggercUMa^ but from both it is 

equally distinguished 

Genua N'6ggeraihiop$i8y Feistm. (pL zvi, figs. 2-4, as Noggeralhia^ 

and pL yiiia, fig. 3, as NoggercMopsU^ Feistm). Certain 

leaves were described by Prol Dana as belonging io the 

genus Noggeraihia ; they came from the Newcastle beds, and 

tiiis genus was then quoted repeatedly from Australia. Also 

from the Indian coal-beds similar leaves were known and 

quoted as NbggercUhioH Similar leaves were besides these 

known from certain coal deposits in the Altai Mountains 

(Kusnezk basin), and also classed with Ndggensthicb. 

I chissed the Indian leaves in the beginning also with Nogger- 

aMa, but later when writing my memoir on the Talchir-KarharbiLri 

fiora^ for which purpose I had to examine these leaves closer, I 

found them to differ from the genus NdggercUhia proper ; I called 

them consequently Naggerathiopsia^ and placed witii this new genus 

the Australian l^ves aJso, which in my first memoir (1878) are 

still quoted as Noggerathia, while in ^e second I classed them 

already with the new genus NoggercUhiopsis^ FeistuL 

Further comparison has shown that these Indian and Australian 
leaves {N'oggenUhiopsis) are also in dose relation to those leaves from 
the Kusnedk basin in the Altai; these were also recently recognized 
by FroL Schmalhausen not to be NoggercUhia, and were placed 
with a new genus called Ehiptozamitea, SchmaL, in the class 
CyccukacecB. These two genera are certainly veiy dosdy related. 
The flora of the Kusnezk basin (Altai) was recently recognized to 
be a Jurassic flora, and Bhiptozamitesis^e Jurassic representative 
of JfoggwrUhiopaiSf which begins in palseozoic rocks in Australia, and 
is also numerous in the Indian lower Gondw^as. I have already 
mentioned that N'dggeraikiopna is not to be confounded with 
ZeugophyUUes nor with Schizonev/r(L The species are : — 

NoggercUhiopsia medic^ Dana, and Nogg, apaihukUa^ Dana. 
From the Newcaistle beds. New S. Wales. To one of 
these may belong the leaves figured by me in the first 
Memoir, pL xvi, figs. 2-4. 
Noggerathiopaia priaoa^ Feistm. (pL viii a^ fi|^ 3). Lower 
coal measures at Greta, N. S. Wales. 
Cordaiiea Atta^aKa, M'Coy. Devonian beds at the Iguana Creek, 
Yictoria. 
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6, ConifercR. 

BrachyphyUum AustraUy Feistm. (pL xvii) ; several specimeiis of 
a conifer, belonging apparently to the genus BrachyphyUwm 
were found in the Newcastle beds at Bowenfels, N. S. Wale& 

The interesting character of this Australian flora is that certain 
formSy which otherwise in Europe and Asia are principally met 
with in mesoKoic beds, occur in Australia already in beda which 
are below marine beds with a palasozoic fauna. These are : — 

Fhyllotheca, Bgt, begins in the lower coal measures of Australia 
(N. S. Wales), is very numerous in the upper coal measures 
(Newcastle beds), and is also found in the upper mesozoic beds 
at Cape Paterson, Victoria. The genus also occurs in the 
upper portion of the Indian coal-beds (K4mthi-Raniganj 
group) ; numerous species are known from the Jurassic beds 
of Siberia (Altai Mountains, E. Siberia and Amur countries), 
amongst which one species very close to PhyU, Australis. In 
Europe it is known from the Italian Oolite. It is also quoted 
from the Karoo beds in Africa. 

Glossopterisy Bgt Boiown from lower carboniferous beds (Arowa) 
in N. S. Wales; lower coal measures, N. S. Wales and 
Queensland; very numerous in the upper coal measures 
(Newcastle beds), N. S. Wales; numerous in the lower portion 
of the Indian Gondwdna system, but also found in the upper 
portion. Also in the Kussian Jura (Prof. Trautschold). Also 
common in the Karoo bed& 

Noggerathiopsisj Feistm. Begins in the lower coal measures in 
N. S. Wales; becomes more numerous in the upper coal 
measures (Newcastle beds), New S. Wales. It is numerous 
in the Talchir and Damuda divisions of the lower Gondw^ma 
system in India, and it has a very close representative in 
Bhiptazamites, Schmalh., from the Siberian Jura (Mts. Altai 
and on the Tunguska River, Yenissei). 

About the correlation of the Australian and Indian floras, the 
necessary remarks were already made on a preceding paga 

In conclusion, I beg leave to express my greatest indebtedness 
to the late Rev. W. B. Clarke, for having kindly placed the fossils 
and much valuable information at my disposal, and to Mr. C. S. 
Wilkinson, Government Geologist, N. S. Wales, for having com- 
municated to me the nice specimens of 1%'mnfeldia odorUopteroides 
from Mt. Yictoria (Hawkesbury beds), and other information in 
his letters to me. I only hope that also in future I may be 
favoured with his confidenca 
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On the Acids of the Native Currant (Leptomeria acidaj. 

By Edwabd H. Keknie, M.A. (Sydney), B. Sa (London), 
Demonstrator of Chemistry in the Mediod School, St. Maxy'i 
Hospital, London. Communicated by Prof. Liversidga 



[Sead h^ore the RcyaX Society qfNM, TT., 2 June, 1880,'] 



Thx intensely acid taste of the Native Currant (Leptomeria acidaj 
most be familiar to most Australians. Since, however, so far as 
I have been able to ascertain, no account of any chemical exami- 
nation of the acid in question has been published, it occurred to 
me that it might be worth while to investigate the matter. For 
thiB purpose a preparation of the currants was made by my 
brother, Mr. G. E. Rennie, and forwarded to me at London. The 
following was his method of procedure : — ^The currants were boiled 
with water for some time, and the skin, &&, strained off; to the 
solution excess of sodic carbonate was added, and the whole eva- 
porated to dryness on the water bath. 

A qualitative examination of the residue thus obtained was first 
made in order to ascertain what acid or acids were present. The 
snbstance was dissolved in water, acidified with acetic acid, and 
lead acetate added in excess. The precipitate was filtered off, 
well washed, suspended in water, and decomposed by sulphuretted 
hydrogen. This was found to be the most satisfactory method of 
getting rid of colouring matter, &o,, which very much interfefed, 
and in fact almost prevented, filtration. The acid liquid was then 
concentrated, divided into several portions, and examined as fol- 
lows : — 

a. To one portion lime water in excess was added tn the eoUL 
A alight gelatinous precipitate separated immediately. This pre- 
cipitate, when washed and heated in a test tube with a drop or 
two of dilute ammonia and a crystal of silver nitrate, gave the 
brilliant mirror characteristic of tartaric acid. 

b. To a second portion, highly concentrated by evaporation, 
acetate of potassium and acetic acid were added. On agitation for 
some time a white ciystalline precipitate separated. 

These reactions indicate the presence of a small quantity of tar- 
taric acid* 

c To a third portion was added a cold solution of chloride of 
caldum, mixed with a large excess of ammonia (the chloride of 
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calcium had been previously boiled with the ammonia and the pre- 
cipitate of carbonate filtered ofi), the whole allowed to stand for 
some time, filtered, and then evaporated to a very small bulk. A 
mere trace of precipitate separated, indicating probably a small 
quantity of citric add. 

d. To the solution from (c^ after filtration, a lai^ bulk of 
strong alcohol was added, when a very bulky precipitate was im- 
mediately formed, indicating probably malic acid. In order to 
confirm this supposition a considerable quantity of the calcium 
salt was prepared as above, filtered ofi^ well washed, redissolved in 
water, and precipitated with acetate of lead, and the latter pre- 
pitate thoroughly washed. This was then divided into two 
portions. 

Portion 1 was suspended in water, decomposed by sulphuretted 
hydrogen, and the acid liquid evaporated to dryness on the water 
bath. The residue, when slowly heated in a test tube, gave the 
crystalline sublimate characteristic of malic acid. 

Portion 2 was dried at 100^ ; and here it may be stated that 
the wet mass when taken from the filter-paper and placed in the 
water oven, became partly liquid, and the solid portion melted 
under the liquid to a resinous mass, a reaction said to be exhibited 
by lead malate. There being some doubt as to the amount of 
water retained by tills compound, the mass dried at 100° was fur- 
ther heated at 200** till constant in weight, so that, if lead malate 
it were, it might be converted into fumarate. A weighed portion 
was then converted into lead sulphate with the following result: — 

Weight taken. Found. Calculated for FhC^SJ)^ 

-829 gramme. *787 PbS04 

= -6376 Pb 
= 64-84 % 64-49 % 

This seems to prove conclusively that the greater part of the 
acidity of these currants is due to malic acid. 

In order to estimate approximately its quantity, 5 grammes of 
the substance were dissolved in water, acidified with acetic acid, 
precipitated by lead acetate, and then, toithout JUtration, sulphur- 
etted hydrogen passed through the liquid. It was found that in 
this way most of the colouring matter, dec., was carried down with 
the lead sulphide. The latter was filtered ofl^ the citric and tar- 
taric acids separated as described above (c), and to the solution a 
large bulk of alcohol added. The calcic malate was then filtered 
ofi^ washed with alcohol, dried, and ignited to convert it into car- 
bonate. The residue was treated with a dilute solution of 
ammonic carbonate in order to dissolve out any remaining sodium 
chloride, again filtered, ignited, and then treated two or three 
times with ammonic carbonate in the ordinary way till no further 
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increase of weigjbt was produced. In this way 5 grammes of sub- 
stance yielded 1*153 CaOos=» 1*983 calcic malate» 1*544 malic 
acid = 31 per cent, nearly. As the original substance gave off 
nearly 12 per cent, of water at 100°, and was found to contain on 
titration about 13 per cent, of NaiCo, (added in excess), the 
above numbers must be increased considerably ; so that we find 
the quantity of malic acid in the solid residue produced by just 
neutraliBing the juice with carbonate of soda and evaporating to 
dryness, to be over 40 per cent. This is, of course, a very rough 
estimation, and probably below the truth, inasmuch as it is impos- 
fdble to precipitate the whole of the csdcic malate by the above 
method; still it serves to show that the juice of the Native Currant 
is capable of yielding a very large percentage of malic acid. 

The filtrate after the precipitation of the calcic malate was not 
very carefully examined, but appeared to contain little else but 
unpredpitated calcic malate and some organic colouring matter ; 
and it is evident that since the sodio malate, water, excess of sodio 
carbonate, sodic tartrate, ash, &c., will make a toted of somewhere 
near 70 per cent, of the whole, the residue, after subtracting the 
extractive matter, such as gum, colouring matter, &a, must be 
very small, and therefore it was not thought worth while to 
attempt any further examination. 

The ash formed on ignition contained a mere trace of carbonate 
of lime, showing that very little of the acids could have been pre- 
sent as calcium salts. Very considerable quantities of potassium 
carbonate were however found. 
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The Alkaloid from Piturie. 

By Pbofebsob Liyebsidge, Assoc B. S. Mines, F.LG. 



{Bead before the Baydl Society ofN.8.W., 3 November, 1880.] 



I AM indebted to the kindness of Mr. de Kenzie Wilson, of Bangate 
Station and the Retreat, Barcoo Biver, for the supply of piturie, 
upon which this investigation was conducted, also to other friends 
who placed some smaller quantities at my disposal. Mr. Wilson had 
considerable difficulty in procuring a sufficient supply for my pur- 
pose ; he states that the blacks prize it very highly ; so much do 
they value it that it can only be obtained from them in very small 
quantities at a time, hence it involves the expenditure of much 
time and trouble to collect together a few pounds weight of the 
substance. The blacks in his district on the Barcoo obtain it 
from the Diamantina blacks who trade yearly with the Mulligan 
or Kykockodilla tribe, in whose country the piturie grows. One 
parcel which Mr. Wilson sent to me was some months in transit^ 
as it had to be carried down on camels to Port Augusta ; the sea 
journey from Port Augusta to Sydney was of course a question 
of only a few days. 

The first parcel of piturie was in the form of broken twigs, and 
fragments of leaves of a pale brown colour, emitting a smell some- 
what similar to tobacco ; the £uie dust causes sneezing. This is its 
usual state, but the second parcel forwarded by the camels was 
much less broken up and was of a darker colour, the difference 
being probably due to the less careful drying which it had under- 
gone, for, as Mr. Wilson explained in his letter, the camels started 
earlier than was expected, and in consequence the piturie had to 
be packed up before it was thoroughly dried. 

Unfortunately none of the samples contained either flowers or 
seeds, but I have but little doubt that the piturie supplied to me 
was obtained from the plant ArUhocercis Hopwoodi% since known as 
Duboisia Mopwoodii;^ (F. v. M.), and now named D,pituri by Dr. 
Bancroft -^ one of the Solanacese. 

Dr. Bancroftgives the following description of the piturie plant :' 
"The pituri grows about 60 miles east and west of the 
138° meridian, the boundary between Queensland and South 
Australian territory, and from 22° to 25° south latitude. It is a 

* Frag. Phvtograph. x. 20, Baron von Mueller. 

> Pituri and Tobacco, by Dr. Bancroft^ Jour. Queenaland FhO. Soo., 1879. 
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shrub or small tree about 8ft higby with a stem at the thickest 
part at times as much as 6 inches in diameter. Wood light, 
close-grained, lemon-coloured^ with a smell of vanille when newly 
cut. Suckers spring up around the tree, from long, rough roots 
spreading near the sui^ice. Leaves 3 to 3^ inches long, pointed at 
both ends, ^ inch wide, mid-rib distinct, margin slighUy recurved ; 
flower, a funnel-shaped tube, from ^ to f of an inch long, with five 
bluntiBh divisions, spreading to about ^ inch across. Three red- 
dish lines run from each division down the throat of the flow^ as 
in the genus Myoporunh^ which latter may be known bj having 
four or five stamens of equal length. The pistil of the pituri ex- 
tends to the length of the two longer stamens. Stamens four, two 
long and two short; anthers, yellow, kidney-shaped, filament 
attached to the concave side, the anther bursting along the convex 
margin ; best seen by examining a flower that is just at the point 
of opening. Fruit, a green berry resting in the minute calyx. As 
it ripens it changes to black, and contains dark-brown kidney- 
shaped seeds, covered with minute pits, recognisable by the aid of a 
pocket lens. Eipe berries soon fall off, and should be looked for 
under the tree, as those gathered from the branches are not mature 
enough to germinate." 

Mr. Wilson informs me that the blacks mix the piturie with the 
ashes of the leaves of a particular plant and usually roll the mix- 
ture up with a green leaf into the form of a quid before chewing ; 
the addition of the wood ashes is doubtless made for the same 
reason that lime is mixed with betel by the Malays and others, 
namely, for the purpose of slowly liberating the alkaloid during^ 
the process of mastication. The quid or bolus is, on ceremonial 
occasions, said to be passed from native to native, each one masti- 
cating it for a time, and then passing it on, it finding a resting 
place behind the original proprietor's ear until again required 

The effects of the piturie seem irora all accounts to be very 
much the same as those set up by tobacco-smoking ; it does not 
appear to have the exciting effect upon the blacks with which it 
was at one time credited. As is the case with other luxuries, it is 
reserved by the older men for their own use exclusively, neither 
women nor young men being allowed to use it. The reasons 
for using it appear to be much the same as those which induce 
white people to smoke and in certain cases chew tobacco. 

I have made no attempts to experiment u)>on the physiological 
effectsof thealkaloid, since this part of thesubject has been very fttHy 
treated by Dr. Bancroft and other observers. The examination 
was made mainly with the view to ascertain its chemical com- 
position, and, if possible, constitution. The supply of alkaloid 
was insufficient to admit of both questions being treated. 

In a letter dated 5th September, 1879, the Baron von MueUer, 
K.C.M.G.I has been kind enough to place at my disposal the 
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following aooonnt of the alkaloid obtained by him from pitiiiie^ 
which is the subatanoe of a paper of his read before the Apothe- 
caries' Society of Vienna : — 

" For the preparation of pitnrine and pituric acid the branchlets 
and leaves of Ihbboisia ffopiooodii, F. v. M., were subjected to 
exhaustion by boiling water, the infusion evaporated to honey 
thickness^ then mixed with three volumes of alcohol, the resulting 
Bolutionevaporated to theconsistenceof an extract, thelatterdissolved 
in water and precipitated by basic acetate of lead. The precipitate 
separated by filtration, contained a peculiar acid substance, while 
the filtrate, after sufficient concentration and after mixing with an 
excess of caustic soda solution and ether, yielded to the latter the 
alkaloid which was purified by agitating its etherous solution with 
diluted sulphuric acid, thereby forming the sulphate of piturine. 
The aqueous solution of the latter was then again decomposed by 
caustic soda, the pure alkaloid removed by ether, and the solution 
evaporated at a gentle heat It formed a brownish liquid of oil 
like thickness, heavier than water, of acrid and burning taste and 
tobacco odour, much affecting the organs of sight and respiration. 
It is volatile and forms fogs with diluted hydrochloric acid, is of 
strong alkaline reaction, and combines thoroughly with acids. 

" Its hydrochloride forms precipitates with the chlorides of 
platinum and gold, with picric and tannic acids, phosphomolybdate 
of soda, bi-iodide of potaasium, the iodide of potassio-mercury and 
potassio-bismuth, also with phospho-wolframate of soda,^ but this 
precipitate is easily dissolved in an excess of this reagent. Piturine 
mixes with every proportion of water, alcohol, and ether. Con- 
centrated hydrochloric and nitric acids do not affect a colouration 
with it ; concentrated sulphuric acid forms reddish brown clouds 
and dissolves to a brownish green liquid. The yield was about 1 
per cent, of alkaloid from the dried plant. 

" Piturine is in some respects allied to nicotine, but more closely 
akin to the duboisine of Dvhoisia myoporaides (R. Br.), the latter 
being of lighter colour, of bitter not acrid taste, of fainter odour, 
less irritating to the eyes and respiratory passages ; its hydrochloride 
in solution is not precipitated by chloride of platinum, but is so 
by phospho-wolframate of soda, and the precipitate is not redis- 
solved by a superabundance of that reagent." 

A- Ladenbmrg, Comptea Rendus, 1880, voL 90^ p. 874-876, how- 
ever states that the aJkaloid of Dvhoisia myoporoidea is identical 
with hyoBcyamine and that it crystallizes in small needles, fusing at 
108* 50., and is isomeric with atropine, from which itis distinguished 
by forming a brilliantly lustrous compound with gold chloride, fusing 
at 159° C. Also when treated with baryta it is converted into 
iropine and tropioadd, both of which are also obtained from atropina 

1 Metstongstale of soda. 
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The great discrepancy between A. Ladenburg'a account and tihs 
Baron von Mueller's can I think be only acconnted for by tiie 
snpposition that Ladenburg moat have been supplied with a 
different materiaL Baron vonMueller andBiuiimel( Jour. Ohem. Soc. 
January, 1879), state very plainly that the Dvhoisia myoporoidM 
yields a volatUe My alkaloid, and this is again confirmed by the 
extract from the Baron's letter, already quoted. 

In the same paper Baron von Mudler also describes ]»taiic or 
duboisic acid obtained from the precipitate given by the pitorie 
on the addition of basic acetate of lead. 

In the Pharmaceutical Society's Journal for April dth, 1879, 
there is an account of an examination of some piturie made by 
Mons. Petit, of Paris, in which he comes to the conclusion tlu^ 
the alkaloid is identical with nicotine ; but M. Petit does not 
seem to have had sufficient material to permit a combustion to be 
made of the alkaloid ; he had to rely mamly upon its reactions wiUi 
certain chemicals, and apparently was only able to make one deter- 
mination each of the platinum and chlorine in the platinum salt ; 
the amounts of which apparently roughly corresponded with those 
required for the chloro-platinate of nicotine, viz., 34*4 per cent. 
platLQum and 37 per cent, chlorine, the percentages obtained being 
platinum 34* per cent, and chlorine 36 per cent. These results 
however cannot be regarded as final, since, as will be shown later on, 
the platinum salt cannot be depended upon, as it is not of uni£Qnn 
composition. 

Preparation of the Alkaloid. 

The piturie was extracted with boiling water slightly acidified 
with sulphuric acid, the liquid concentrated by evaporation and 
distilled with an excess of caustic soda, the alkaline distillate 
neutralized by hydrochloric add, evaporated over a water bath 
until reduced to a small bulk ; as the residue was of a yellowisli 
colour it was once more distilled with caustic soda, the distillate 
neutralized with hydrochloric acid and again concentrated ; it was 
now nearly colourless, caustic soda was again added, and ihs 
liquid shaken up with ether. 

The ether was next removed by distillation at as low a tempera- 
ture as possible in a current of hydrogen, the heat meanwhile 
being raised gradually until it reached 1 40*^0., a bath of sulphuric 
add being used for this purposa It was allowed to remain at 
this temperature for about six hours ; the bath was then removed, 
and the distillation continued at a still higher temperature over a 
naked flame, the current of hydrogen being still maintained, until 
all the alkaloid, with the exception of a veiy small quantity, which 
had become charred, had pamed over in a dear and oolourleai 
condition. During the distillation the thermometer indicated a 
temperature between 243* and 244''0« 
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L 60 grammes of the substance gave *622 grm. of the alkaloid, 
or 1*037 %. In this case the alkaloid was not allowed to boil, but 
was maintained at a temperature of 140"* C. in a current of hydrogen 
for several hours, to remove water and traces of ammonia^ 

IL in a second experiment 500 gnunmes '^of the pituiie gave 
12*34 grammes of alkaloid, or 2*47 %, when distilled in a current 
of hydrogen. 

The piturie did not contain any non-volatile alkaloid. 

The alkaloid when freshly prepared is clear and colourless, but 
with access of air rapidly becomes yellow, and finally brown, 
especially when exposed to the sunlight. In a sealed tube one 
specimen has remained unchanged during the past eight months. 

It is soluble in all proportions in water, alcohol, and ether, 
yielding colourless solutions. On paper it produces a greasy 
stain, which disappears after a time. 

No determinations by weighing have yet been made of its 
specific gravity, but it is just a little heavier than water, a drop 
of it sinking slowly to the bottom of a vessel of distilled water. 

When freshly prepared its smell is very like that of nicotine ; 
afterwards, when darkened in colour and thickened in consistency, 
the odour is more like that of pyridine. 

It IB volatile at ordinary temperatures, its vapour forming a 
dense fog with hydrochloric acid. ItB raponr irritates the muccm 
membranes very much, and when workmg with it induced violent 
headaches. 

The taste is acrid and pungent, and very persistent. 

It neutralizes acids completely ; but tiie neutral solutions of 
acetate, sulphate, and hydrochloride all become acid on evapora- 
tion from the loss of alkaloid. 

Oxalic acid is the only acid which yields a crystalline salt, but 
this is more or less mixed with free acid, from Uie loss of alkaloid 
by volatilization, an acid salt mixed with free oxalic acid being 
left 

The acetate, sulphate, and hydrochloride, when kept over strong 
sulphuric acid, dry up into hard, brittle, transparent, vamish-like 
substances, without ihe slightest trace of crystidlization, even after 
standing for montha All these compounds are very hygroscopic, 
espedally the sulphate, and are very readily soluble in alcohol. 



SeacUom of the Alkaloid. 

Neither oonoentrated hydrochloric acid nor nitric acid changes 
the colour of the alkaloid in the cold, but when warmed, hydro- 
chloric acid imparts a sli^tly reddiah colour, and nitric acid tarns 
it yellow. Concentrated sulphuric acid Uims it brown after some 
tune^ immediately when ^trazmed. 
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FloHnie ehioride does not precipitate an aqueous solution of 1^ 
alkaloid (1:100 aq:) so lonir as the alkaloid is in excess, but when 
the solution has become neutralised, the addition of another drc^ 
of platinic chloride throws down a slight yellowish flocculent pre- 
cipitate, which dissolves on heating, but does not reappear on 
cooling; if a larger quantity of the platinic chloride be added, 
the precipitate still dissolves on the application of heat^ but on 
cooling reappears in a crystalline condition. 

In a solution of 1 part of the hydrochloride of the alkaloid to 
50 of water, a precipitate similar to the above is thrown down, 
and if heated, a part redissolves, the undissolved portion turns to 
an orange yellow colour and becomes crystalline — ^the dissolved 
salt also crystallizee only on cooling. Under the microscope the 
crystals appear to have the form of the octahedron, or combinations 
of that with other forms belonging to the cubical systerau More 
dilute solutions of the hydro-chloride are not precipitated by 
platinic chloride. 

All the following tests were made with an aqueous solution of 
1 part of the alkaloid to 100 water. 

Mercuric chloride, in the aqueous solution of the alkaloid throws 
down a white cheesy precipitate, insoluble in an excess of the 
precipitant, easily soluble in hydrochloric acid ; on heating to 
boiling the precipitate softens, but does not actually melt ; it is 
difficultly soluble in boiling water ; on cooling it is redeposited 
in an amorphous state. 

A few drops of mercuric chloride give a white precipitate in a 
solution of the hydrochloride, which disappears on shaking, but 
when the mercuric chloride is in excess, a white crystalline 
precipitate is thrown down, which is rather easily soluble in hot 
water ; on cooling, crystals in the form of rhombic prisms and 
plates are deposited, soluble in hydrochloric add. 

Copper sulphate in an aqueous solution of the alkaloid gives a 
light green precipitate, insoluble in an excess of the alkaloid. In 
a solution of the hydrochloride the copper sulphate does not 
produce any change. 

A few drops of gold chloride added to tiie aqueous solution 
give a reddish white precipitate, which disappears on shaking ; a 
larger quantity of the re-agent gives a flocculent reddidi-white 
precipitate, which is persistent^ soluble in hydro-chloric add with 
difficulty. 

In the solution of the hydrochloride a few drops of gold 
chloride give a reddish-white precipitate, which redissolves on 
agitation; a larger quantity of tl:^ re-agent gives a reddish 
predpitate, which is permanent but easily soluble in hydro(Moric 
add, much more so than the predpitate from the alkaloid. 

Tannic cusid gives a greyiBh-white predpitate in the aqueous 
solution — easily soluble in hydrochloric add. In the neutral 
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flolation of tbe hydrochloride there is a greyish-white turbidity 
only, which disappears on the addition of hydrochloric add 

The doable iodide of mercury and potassium (HgI|,2KI) gives 
a heavy white crystalline precipitate in the aqueous solution. 
Under the microscope this is seen to be made up of small plates 
arranged in stellate groups. With hydrochloric acid the pre- 
cipitate becomes yellow and pasty, but does not dissolve in the 
cold, readily soluble on heating ; on cooling the solution becomes 
turbid. 

In the solution of the hydrochloride Hgl3,2KI gives a heavy 
amorphous yellowish white precipitate; on the addition of a 
little hydrochloric acid it becomes pasty ; on heating, a part dis- 
solves ; with a larger quantity of hydrochloric acid, tibe whole dis- 
solves on heating; on cooling, it is redeposited as a yellow 
amorphous powder. 

On the addition of a small quantity of an alcoholic solution of 
iodine a yellowish turbidity only is imparted to the solution, which 
is persistent for some hours ; but a greater quantity produces a 
brown precipitate. 

On treating the alkaloid with concentrated sulphuric add and a 
trace of potassium bichromate in powder, the fluid takes the colour 
of the bichromate ; after a time it changes to a dirty brown and 
then to green. When warm the change of colour takes place 
immediately. 

With manganese peroxide (MnO,) instead of the bichromate, 
no change takes place in the cold; when warm a faint violet 
colour is produced. 

The alkaloid behaves very like nicotine with picric, phospho- 
molybdic and metatungstic acids; the addition of picric add throws 
down a yellow precipitate soluble in hydrochloric acid. 

Phogphomolyhdic acid forms a yellowish white amorphous pre- 
dpitate, insoluble in cold dilute hydrochloric acid, easily and 
completely dissolved on warming. 

The precipitate with nicotine is a dirty yellowish white amor- 
phous, insoluble in cold dilute hydrochloric add, soluble when 
warmed, but apparently not so readily as is the predpitate from 
the piturie alkaloid, some white flakes being left undissolved. 

MeUUuTkgataie qfsodittmioTma with both piturine and nicotine a 
white amorphous predpitate^ soluble only in much dilute hydro- 
chloric add when warmed. 

Iodine, — ^When iodine dissolved in ether is added to an etherial 
solution of the alkaloid the fluid becomes brownish red and 
turbid ; after a short time yellowish red needles are depodted, the 
mother liquor being yellow ; these crystals are easily soluble in 
alcohol, yielding a brownish red solution ; when tibe alcoholic 
solution is evaporated at the ordinary temperature, indistinct 
needles and oily drops are left behind 
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When this alcoholic solntton is treated with caustic soda in 
the ooldy a smell similar to that of iodoform is emitted, not that of 
the alkaloid; from the nicotine compound nicotine is liberated, 
according to Wertheim (Watt's Diet, of Chemistry, iv, p. 47). 

The iodine compound of piturine melts at about 110" C, that of 
nicotine at 100° C. (Watt's Dictionary of Chemistry, voL iv, p. 47). 



Differences, 

From coneine it is distinguished by its aqueous solution not 
becoming turbid on heating nor by the addition of chlorine water. 
It differs from aniline by not being coloured by chloride of lime ; 
it differs from piooline in specific gravity (picoline being only 
•9613 at 0* C.) ; from pyridine by its re-action with copper sul- 
phate, the precipitate Ou(OH)a produced by pyridine with copper 
sulphate re-dissolves in an excess of the precipitant; and it appears 
to be distinguished from nicotine by its reactions with platinic 
chloride, gold chloride, iodine and mercuric chloride also by Palm's 
test. According to Palm (Russische Zeitchrif t fUr Pharmacie I. 4 
and Husemann's Pflanzenstoffe) nicotine when gently warmed 
with a little hydrochloric acid of 1*12 sp. gr. turns violet and on 
the addition of a little strong nitric acid the colour changes to a 
deep orange — the only sample of nicotine to be obtained in Sydney 
* yielded the latter part of the above test very well ; the orange 
being very stable, the violet colour was not so well marked. The 
piturine does not change colour at all, but when more heat is 
applied it becomes yellow. 



The Composition of the Alkaloid. 

To determine the composition of the alkaloid, the carbon and 
hydrogen were estimated in the usual way by combustion with lead 
chromate ; the nitrogen by the soda-lime process ; the ammonium 
chloride left after the evaporation of the excess of hydrochloric 
acid was titrated with decinormal solution of silver nitrate. 

The alkaloid for the determination of the carbon, hydrogen, 
and nitrogen was taken from two different specimens prepared 
from two different supplies of the piturie, but in both cases the 
boiling points were the same, viz., 243"* to 244** C. 

To prevent oxidation, the alkaloid was enclosed in the combus- 
tion bulbs immediately after its preparation. 

The results obtained were as follows : — 

I. n. m. IV. V. VI. viL vnx. 

Carbon 76-63 76*64 loot. 76-63 76^ 

Hydrogen 8*49 8*46 8*52 8*51 8*41 

Nitrogen 14*80 15*00 16^1 



>• ••. 
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The average of these eight ansdyses ii 

Carbon 76-66 

Hydrogen 8*48 

Nitrogen 14-94 

And the relative proportions when calculated in the usual waj 



Carbon 6-98 

Hydrogen 7*96 

Nitrogen l-QO 

or very nearly 6:8:1. 

The formula would therefore be CoHgN, which requires — 

Theozy. Found. 

Ct =72 = 76-59 per c«Qt. 76*56 per cent. 

Hb = 8 = 8-51 „ 8-48 „ 

N =14 = 14-90 „ 14-94 „ 

94 10000 99-98 

To ccmfirm this formula a platinum double salt was prepared in 
the usual manner. The ciystals so obtained were orange red 
octahedra fairly soluble in warm water, but very easily soluble 
when even a trace of the free alkaloid is present ; partly soluble in 
alcohol, but insoluble in ether. 

To ensure as far as possible uniformity of composition, the 
platinum salts were always prepared from the same portion of 
alkaloid with the same solution of platinic chloride, and as 
much as possible under the same circumstances j notwithstanding 
this the percentages of platinum and of chlorine obtained were 
never the same, for the salts prepared at different times, neither 
did they fit in or correspond with the above-mentioned formula. The 
amount of chlorine was too small for the usual proportion of 1 Pt. 
to 6 CL met with in the normal double salts of platinum; in some 
caaes it was even less than 1 : 5. 

The amount of platinum was determined in twenty-three cases 
upon salts prepared at ten different times, but from the same sub- 
stance and with the same platinic chloride j the amount of Pt. 
varied from 34*15 per cent to 3d-40 per cent ; seven analyses 
yielded between 35*35 and 35*55 per cent. Pt Nine determinar 
tions of chlorine were made, and they varied from 31*32 to 
36-86 per cent 01. 

The platinum salt is therefore clearly not of uniform composi- 
tion or else very unstable ; it undergoes decomposition with loss 
of chlorine during evaporation, even when conducted imder the 
desiccator without the aid of heat. 

The mercuric-chloride double salt, prepared by adding an excess 
of saturated solution of mercuric-chloride to a solution of the 
hydrochloride of the alkaloid, crystallized well in rhombic plates 

X 
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and prisms ; the double salt was dystallized from boiling water, 
dried at 100' C, and the amount of mercury and chlorine deter- 
mined in it. 



Two analyses gave — 


IL lie»n. 


Mercury 63-26 per cent 

Chlorine 24*60 „ 


6309 = 63175 
24-64 = 24-620 



The mean results calculated in the usual manner come to 1-00 
Hg: 21955 01, or 5 Hg: 10*9775 CI, or very nearly 5 Hg: 11 CI., 
which would fit to the formula 

(CeHsK),Ha + 6 HgC « 
which requires 63*31 per cent. Hg and 24-72 per cent, d, while the 
corresponding compound of nicotine 

CioHi^NaiHa + SHga, 
would require 64*37 per cent. Hg and 25*15 per cent. CL 

Besides, nicotine is said to form under the same circumstances a 
double salt containing 4 HgCl, instead of 5 molecules of HgCl^. 
(Vide Watt's Dictionary of Chemistry, iv., p. 47.) 

The above two analyses appear to make it probable that the 
true formula of the alkaloid is (CiJl^!^2 or CiaH^N^ t.c. double 
that yielded by its ultimate analysis, but much importance cannot 
of course be attached to such a compound as (CeH8N)2HCl -»- 
5HgOl2, in which the amount of alkaloid present is so very small. 

Alkalimetric Power, 

0*2986 gramme of the alkaloid reqiiired 18*5 cc. -^q normal 
sulphuric acid, a corresponding amount to that required by nicotine, 
to form (CioHuNa), H2SO4; the molecular weight of nicotine 
being 162, 0*0162 x 18*5 = 0-2997 instead of 0*2986. 

I hope at some future period to continue the subject of this 

paper ; meanwhile my best thanks and acknowledgments are due 

to my assistant, Dr. Helms, now Assistant Demonstrator in the 

University Laboratory, for his very valuable help in carrying out 

the details of this investigation. 

■ — 

Note. — The name of this snbstance has been spelt in many different 
ways, such as, "pitchiry,*' "picherie," ** "pedgery,** "bedgery," and 
"pitnry" ; the most nsoal spelling at present is *'pitiiri." To show that 
the final " i " in pituri is not to be pronounced as " 1 " in pine I have spelt 
the word "pitune." 
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On Salt-bush and Native Fodder Plants of New South 

Wales, 

By W. A. Dixon, P.LC, P.C.S., Technical College, School of 

Arts, Sydney. 



[Head htfare the Royai Sodety of N.S. !f ., S November, 1880,1 

In all civilized oonntries much attenidon has been directed to the 
composition and value of the various fodder plants grown in them, 
ever since Leibig first directed attention to the valuable aid which 
agriculture might obtain from the study of such subjects by 
chemical methods. That this should be so is not surprising, 
seeing the important r61e which the cultivation of these plants 
plays in European agriculture, forming indeed the foundation on 
which modem farming is based, feeding the animals which not 
only supply meat and much of our clothing, but also furnish the 
greater part of the manure required to bring the vegetable food of 
man to perfection. It is, however, somewhat surprising that in 
this country no attention whatever has, as far as I can learn, been 
directed to the native plants, and the more so when perhaps 
three-fourths of the wealth of the community is, or has been, 
derived from its flocks and herds. For many reasons foreign to 
the purpose of this paper, it has been too much the interest of 
every one to let the sheep and cattle of to-day eat the best there is, 
even if they destroy it off the face of the earth, without regard to 
what those of to-morrow will do. It seems reasonable to suppose 
that in our peculiar climate, subject to periods of continued 
drought, and having in many cases soils peculiarly saline, that the 
plants which have withstood these influences for ages past would 
be more reliable than others developed under different conditions of 
soil and climate. That many introduced plants do flourish here and 
grow with a vigour never seen in their native habitats is undoubted, 
but^ as Dr. Schomberg remarks in his pamphlet on introduced weeds 
in South Australia, it remains to be seen whether that increased 
growth may not be the means of their own destruction. 

It has therefore been thought of sufficient interest to induce 
me to make a beginning, by examining a few of those plants 
which form the staple pasture of the famed Biverina district, and 
I now lay the results before you, accompanying them with a table 
ahowing the average composition of other fodders of good quality 
for comparison. All the European plants which are used for 
feeding vary greatly in composition at different periods of their 
growth,- and I have selected analyses of hay or straw made of the 
plant at the period of flowering, when they are at their best The 
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analyses have all been recalculated from the authorities given, so 
as to reduce them to the same method of statement adopted far 
my own work. The analyses of the meadow hay, red clover and 
lucerne, were all stated as containing 15 per cent, of water, which 
is the average in well-made hay ; and the ashes were all, with the 
exception of the oats, given in 100 parts of ash only, and that 
containing carbonic acid, and the chlorine was given in the free 
stata As the plants which are to be brought imder your notice 
are not used in the form of hay, and as &e specimens examined 
had in their long journey become in some cases partially dried, 
and in others (the more suocolent ones) were in a state of 
incipient fermentation, which rendered it necessary to dry them sb 
rapidly as possible, no water determinations were made, and the 
analyses are given on the dried planta 

Immediately on their arrival they were divided into woody por- 
tions, and tender parts, including small twigs and every part it 
was considered {HX)bable that the sheep would eat ; the separate 
parts were weighed, and a sufficient quantity of the edible matter 
was dried on a water bath, and afterwards ground in a coffee^nill 
for the proximate organic analysis. The remainder of the plant 
was partially air-dried and then charred in a clay crucible at a 
dull red heat ; from the excessive quantity of alkaline salte 
present it was found impossible to remove much more of the 
carbon without running serious risk of losing part of the salts bjr 
volatilization, and the analyses were therefore made on the charred 
material, which generally contained about 50 per cent, of carbon. 
In determining the quantity of ash the carbon was removed as 
far as possible by incineration, the remainder being afterwards 
determined and deducted. As the char evolved sulphuretted 
hydrogen on treatment with add, it was moistened with concen- 
trated nitric acid for the estunatdon of sulphuric and phosphoric 
oxide& In calculating the analvses, the carbon dioxide, sand, and 
alumina found have Ln deduciS. foUowing in res^rf to the 
first the Continental method. It is not^ properly speaking, an 
inorganic constituent, the salts not being in combination with it 
in Uie plant; and although its rejection is regarded by some 
English chemists as removing a distinctive feature of the ash, that 
is simply a question of what one regards as such feature. In 
some of the ashes — ^that from plants which could be weU dusted — 
there was no sand nor alumina, and in the others the amount of 
these constituents rose and fell together, showing that both were 
derived from adherent impurity ; but as no such connection could 
be observed with regard to the soluble silica, this has been retained. 
A large portion of each ash was examined for manganese and the 
rarer constituents of plant ashes, which could in no case be 
detected. The greatest variation in the original ash analyMS 
amounted to 0*24 over and 0*31 under 100, and I have thovofian^ 
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for aunplicity of calculatioD, ventured to calculate the alialTaeB 
into 100 parts exactly. The ash analyses are stated in two 
colnmns, the first showing the composition in 100 parts, the 
second on the dried plant 

No. 1. Atriplex tp. Dwarf salt-bush. 

Oil 2*94 



Carbohydrates 


• • • • t • • 


... 4096 


AluminoidB 


• • • • • • « 


... 14-68 


Woody fibre 


* * ■ ■ » • • 


... 15-60 


Ash— tJOg 


• • • • • • • 


.. 25-82 




100*00 


Kitroffen 

Woocly parts of plant 


... 236 


• • > • • • ■ Oi 


per cent. 


Sdible y, ,y ... 


63 


per cent. 


Aflh analysii. 


On ash. 


On plant 
6-47 


Potash ... 


2118 


OtJUtt •■• ••• ••• 


... 4«7^o4 


12^74 


Chloride of sodium ... 


2-31 


•60 




12-74 


3-29 


Magnesia 


4-83 


1-25 


Ferric oxide 


-73 


•19 


Sulphnric oxide 


4-43 


114 


Phosphoric »y ... 


2-80 


•72 


Silica soluble 


1^64 


•42 



100-00 



25-82 



No. 2. Atriplex campamUata. Small salt-bush, 

\^iX ••• ..• *•• •'. ••• 

Carbohydrates 

Aluminoids 
Woody fibre 

X^jMX-~~\J^J S ••• ... ..• .'• 



19itrogen 

Woody parts of plant. . . 
Edible „ ») ••' 

AshaDslysis. 

Potash 

oooa ... ... 

Chloride of sodium 

luffnesia ... 
Ferric oxide ,.. 
Sulphuric oxide 
Phosphoric ff ... 
Silica soluble 



2-24 
43-47 
1225 
1812 
23-92 

100-00 

1-96 



... 8 


per 


cent. 


... 92 


per 


cent. 


On ash. 


On plant 


13-61 




325 


26-22 




6-27 


3636 




846 


8^47 




2-03 


5-82 




1-30 


1-83 




•44 


2-62 




•63 


3-80 




•91 


2^27 




64 



10000 



23-92 
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Na S. Atriplex ap. Salt-bosh weed. 

\^IX .•• ..* *•• ... ..I 

Garbohydrateo 

AlbuminoidB ... ... ... ... 

Woody fibre 

c\Wil^^*N/v/g ... ... ••. ... 



2*08 
4319 
13-37 
14-88 
26-48 





• • • 


• • • 


• • • 


100-00 


Nitrogen ... ..* 


... 214 


Woody parts of plant 


• • • 


• • • 


... 4 


percent. 


£dible ,, i, ... 


• • • 


• • • 


... 96 


percent. 


Ash analysis. 






On ash. 


On plant. 


Potash ... 


■ • • 


■ • • 


20*21 


6-25 


I3€MJIA ••• ■•• ••• 


• • • 


• •• 


40-82 


10-81 


Chloride of sodiom . . . 


• • • 


• • • 


7-95 


2-10 


Linie 


• • • 


• • • 


14-56 


3-96 


Magnesia 


• • • 


• • • 


6*13 


1-36 


Ferric oxide 


• • • 


• • • 


•92 


•24 


Snlphnric oxide 


• • • 


• • ■ 


2-57 


•68 


Phosphoric „ 


• « • 


• ■ • 


4*41 


117 


Silica soluble 


• • • 


• • • 


3*43 


•91 




10000 


26-48 



No. 4. Atriplex sp» 

Oil ... ,.* 
Carbohydrates. . . 
Albuminoids ... 
Woody fibre ... 
Ash— JCOjt 



Nitrogen ... ... 

Woody parts of plant. . . 
Edible ,, 



»» •' 



Ash analysis. 
Potash ... 

Chloride of sodium . 
liime ... ... . 

Magnesia 
Ferric oxide 
Sulphuric oxide 
Phosphoric ,, ... 
Silica soluble ... 



• • ■ 

• • • 

• • • 

• • • 

• • ■ 





... 2-28 




... 43-64 




... 12-68 




... 14-44 




.. 26-96 




100-00 


■ • • 


... 2-19 


... 46 


per cent. 


... 64 


percent. 


On ash. 


On plant 


29-38 


7-92 


23-56 


6-36 


12-46 


3-36 


16-47 


4-17 


6-96 


1-88 


1-21 


•33 


lOl 


•27 


3-44 


•93 


6-51 


1^76 



100-00 



26-96 
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Na 5. Airiplex sp. 












^^XX ••• at* ••• 


• •• 


• • • 


ft • • 




... 1-66 


Carbohydrateo 


• ■• 


• ■ • 


• • • 




... 38-70 


AlbmninoidB 


• • • 


• • • 


• • • 




... 16-18 


Woody fibre 


• • • 


• ■ • 


• • • 




.. 14-48 


Ash COg 


• • • 

• • • 


f • • 


• • t 

• • • 


i 


... 2908 




100-00 


Nitrogen 


... 2-59 


Woody parts of plant... 


• ■ • 


• ■ • 


■ • ■ 


48 


percent. 


Edible „ „ ... 


• • • 


• • « 


ftaa 


52 


per cent. 


Ash analysis. 






On ash. 




On plant. 


Potash ... ... 


• • • 


• • • 


26-54 




7-72 


OVUA ••• •*• ••• 


• • • 


• • • 


32-29 




9-39 


Chloride of sodium . . . 


• • • 


• • • 


6-21 




1-80 




• • ■ 


a • • 


14-56 




4-24 


Magnesia 


• • • 


• • • 


6-60 




1-92 


Ferric oxide 


«•« 


• • • 


1-65 




'48 


Sulphuric oxide 


• • • 


• • • 


3-67 




1-04 


Phosphoric yy ... 


• • • 


• • • 


4-21 




1-22 


Silica soluble 


• • a • • • 

Blue-bus] 


4-37 




1-27 




100 00 


29-08 


No. 6. Kochia pyramid(U(L 


1. 




^^x* ••• ••• •■• 


• • • 


• • • 


• • • 




2-14 


Carbohydrates 


• • • 


• • • 


• • • 




.. 32-63 


Albuminoids 


• • t 


• « • 


• • • 




.. 19-94 


Woody fibre 


• • • 


t • * 


• • • 




804 




• • • 

• • • 


• • • 
• • • 


• • « 

• • • 




.. 37-25 




100-00 


Nitrogen 


... 319 


Woody parts of plant... 


• • • 


■ • • 


• • • 


37 


per cent. 


Edible „ »i ••• 


■ • • 


• • • 


a • t 


63 


per cent. 


Ash analysis. 






On ash. 




On plant. 


Potash ... 


• • • 


• • • 


12-39 




4-62 


OUUA ata ••• ••• 


• • • 


• • • 


34-43 




12-83 


Chloride of sodium 


• • • 


• t • 


26-67 




9-93 


Xjime ... ... ... 


»•* 


• • • 


8-75 




3-26 


Magnesia ... 


• • • 


• ■ • 


7-32 




2-72 


Ferric oxide 


• • • 


• t • 


1-28 




-48 


Sulphuric oxide 


« • • 


• • • 


111 




•41 


Phosphoric ,, ... 


• • • 


• • • 


3-98 




1-48 


Silica soluble 


• « • 


• • • 


4-07 




1-52 




100-00 


37-25 
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No. 7. Atriplex niMniUaria, 


Old 


man salt-busL 


^^XJl ••• ••• *•• 


« • • 


• • • • • • 


... 218 


Carbohydrates 


• • • 


• • • • • ■ 


.. 42-85 


AlbuminoidB 


• • ■ 


• • • • • • 


... 16-45 


Woody fibre 


■ • • 


• • • • • • 


... 7-24 


Ash COa 


• • » 

• • • 

• • • 


• • • • • • 

• • » • • 

• # • • « • 


... 31-28 




10000 


Nitrcffen 

Woody parts of plant... 


... 2-63 
10 per oenL 


Edible ,f „ 


■ • • 


• • « • • 


90 per cent. 


Ash analysis. 




On ash. 


On plant 


Potash 


• « » 


... 16-69 


4-91 


oUCUa .■■ ... •■< 


• • • 


... 29-57 


9-25 


Chloride of sodium 


• • • 


... 30-28 


9-47 


Xdme 


• • • 


... 8-65 


2-71 


Magnesia 


« • • 


... 6-77 


212 


Ferric oxide 


• • • 


•64 


•20 


Sulphuric oxide 


» • • 


... 317 


•99 


Phosphoric „ 


• • • 


... 411 


1-28 


Silica soluble 


• • • 


... 112 


•35 



100-00 



31-28 



No. 8. Chendea bicamis. Cotton-bush. 

V/XA ••• ••• ••• ■■• • 

Carbohydrates 

Albununoids 

Woody fibre 

Asn GUg ... 



Nitrogen 

Woody parts of plant. . . 
Edible ,, „ ... 

Ash analysis. 
Potash ... 

l^vUO •■• ••• ••• 

Chloride of sodium 
Lime 

Magnesia 

Ferric oxide 

Sulphuric oxide 
Phosphoric „ ... 
Silica soluble 



• • • 


... 2-88 


• ■ • 


... 5603 


• • • 


... 918 


• • • 


... 24-91 


• • • 


... 7-00 




100-00 


* » • 


... 1-47 


• • « 


6 per cent. 


• • • 


94 per cent. 


On ash. 


On plant. 


2473 


1-731 


2017 


1-412 


8*24 


•577 


24-33 


1-703 


8-27 


•679 


1-28 


090 


3*96 


•276 


5*44 


•381 


3*69 


•251 



100^00 



7-000 



No. 4 contained or gave np to ether more chlorophyll than any 
of the others ; the quantity of this was generally small^ judging 
from the colour of the solution. 

By an unfortunate mistake the whole of the original specimen 
of No. 6 (the blue-bush) was incinerated. In writing for another 



OV SHEW SOtTTR WALBB. 



139 



spedmen, it was suggested that only the more tender parts of the 
plant need be sent, which suggestion was almost too literally canied 
out ; and as there had been rain between the two gatherings, the 
plant had entered on its vigorous spring growth, so that the spedmen 
consisted almost entirely of young, succulent shoots. This accounts 
for the high percentage of asli and albuminoids, which are generally 
bilker in immature plants, and the ash would probably be richer in 
alkaline salts than the ash analysis made on tbe original specimen 
shows. Being then in a different stage of deyelopment, this analysk 
does not very well bear comparison with those of the other plants* 
The different character of the ash of the cotton-bush firom the others 
was at once shown on charring, as the mass in the crucible slowly 
burnt away after its removal from the fire, and without further 
application of heat, and the residue after this spontaneous combustion 
did not contain above 20 per cent of carbon. It was also noticed 
that on burning a small portion for the ash determination, it differed 
somewhat from the other seven, as they all burned with a luminous 
and more or less smoky flame, which was particularly the case with 
No. 7, diffusing at the same time a peculiar, somewhat fishy odour, 
whilst it exhibited no such peculiarity either as to flame or odour. 

Tabulab Statemxkt of the Composition of Earopean Fodder Plants at the 

time of flowering. 



Fat 

Carbohydrates 
Albominoids . 
Woody fibre . 
Aah 



Meadow Hay. 



2 
RaddOTer. 



8 
Luorane. 



Oaten Hay. 



3-29 
48-25 
10-82 
30*35 

7-29 



3*64 
43*79 
16*70 
2917 

6-70 



2-94 
40*95 
17-06 
31-41 

7-64 



4*34 
49*18 
10*86 
30-24 

5*38 



Potash 

Chla potaasinm... 
Chloride sodium .. 

Ldme 

Magnesia 

Perrio oxide 

Phofrohoric oxide . 
Snlphnric oxide . . . 
Sibca 



100*00 



100*00 



10000 



100*00 



On 
ash. 

26*20 
2*54 

11*04 

13*88 

4*97 

46 

6*25 

5*33 

28*21 



On 

plant. 

1*915 
•184 
•805 

1*002 
•362 
•033 
-455 
•388 

2*056 



On 

ash. 

32-25 

306 

3-84 

38*19 

12*04 

•74 

9-77 
2*95 
2*65 



On 

plant. 

2*161 
205 
*257 

2*225 
•806 
•050 
•654 
•191 
•178 



On 
ash. 

1366 
2*05 
2-60 

62*83 
4*90 
1*03 
8*15 
3*90 
*81 



On 

plant. 

1044 
•156 
•199 

4-800 
•374 
•078 
-623 
298 
062 



On 
ash. 

35*24 
7*59 
2*75 

11*55 

3-69 

•61 

10-28 
2-67 

25-34 



On 

plant. 

1^907 
•406 
•148 
•621 
-190 
•039 
•66» 
•144 

1*363 



No. 1. Mean of fifty analyses, representing hay of good quality. Way. 

Watt's Diet 2nd Sup., p. 530. 
Na 2. Mean of eleven analyses of hay of goodqiudity. Way. Loe. dt. 
No. 3. Mean of a small number of analyses. Way. Loe. cit. 
No. 4. Oats at period of flowering, entire plants. Amdt. Jarsb. AgrL 

Chem., 1858-9, p. 24. 



no OK SALT-BUSH AKD NATIVE FODDER PLANTS 

To arrive at the value of a fodder plant, there are many premier- 
ties which have to be taken into oonsideration, besides the actual 
nutritive value as ascertained by analysis, in determining their 
suitability for grazing, such as the rapidity of growth of the plant, 
ability to withstand drought and constant cropping, and accepta- 
bility in respect to flavour to the cattle. On sud^ points it ie 
beyond my power to speak, but it appears to me a subject of suf- 
ficient importance and interest to induce some of those who have 
the opportunity to make accurate notes on the plants in this direc- 
tion, and publish the resulta 

The order in which the salt-bushes proper are considered to 
stand from a grazier's point of view, are 1st, A. numalaria^ or old 
man salt-bush ; 2nd, the dwarf salt-bush, the others not being 
so much considered. The cotton-bush is considered to be of 
great value, both from the fact that the sheep get very fat on it, not- 
withstanding its unpromising appearance, which reminds one of a 
half-dried European broom-bush, but also from its ability to with- 
stand long protracted drought The blue-bush (Kochia) is not 
held in much esteem by the sheep, who do not eat it unless pushed 
by hunger, and their owners naturally place it low down in the 
list This must be entirely a question of flavour, as so far as can 
be judged from the proximate analysis of the immature plant 
examined, it must have nearly the same nutritive value as the 
salt-bu8he& 

An examination of these analyses, and a comparison with the 
examples of well known European fodders given, shows that the 
whole of these plants stand in a good position with regard to 
nutritive value. 

Like the greater number of the plants of the natural order 
Chenopodiacce they contain an extraordinary amount of ash, and its 
preponderance at once strikes one on looking at the analyses, so 
that they seem well entitled to their popular name of salt-bushea^ 
although there are only three which contain a very large proportion 
of common salt. I can only find one analysis of a plant of the 
same genus, viz.. A, vemudfera from the Kergis Steppes, whidi 
contains 12*5 per cent of jash,^ whikt in the specimens examined 
it ranges from 24 per cent, to 31*28 per cent; but in species in 
other genera, of the same order as SaUoloy the ash sometimes rises 
as high as from 30 to 42 per cent, as determined by the same 
author,' and many of these plants were formerly, and in some 
cases are even now for local use, of much importance as a source 
of soda. 

In the following columns are given the ratios in which the total 
ash, the common salt, and the potash stand in relation to the total 

1 Gdbel, Watt's Diet., 1-474. 
» Watt's Diet V. p. 176. 
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digestible matter taken as 100, including in that term the 'oil, 
carbohydrates, and albuminoids. There is also given the average 
of the salt-bnshes properly so called, omitting the blue-bush, as the 
analysis was made on a specimen at a different and imperfect stage 
of growth, and the cotton-bush, as it is a plant of an entirely 
different character. 

The great difference between the salt-bushes and European 
fodders is thus shown conspicuously, and the former are placed 
entirely by themselves, whilst the cotton-bush, as far as the points 
considered are concerned, ranges itself with the latter. 

Batiofl of digestible matter of Ash, Potftsh, and Salt. 



1. Dwarf aalt-boBh.... 

2. Small aalt-bosh 

3. Salt-biuh weed..... 

4. 

6. 

7. Old man aalt-boah. 

Averaga 

8. OottoQ-bnah 

Meadow hay 

Bed clover 

r<Qceme. 

Oaten hay 



Digestible. 



▲sh. 



100 
100 
100 
100 
100 
100 



100 



100 
100 
100 
100 
100 



44 
41 
45 
47 
63 
51 



47 



10 
12 
10 
12 
8 



PotMh. 



Salt 



7-417 
5.607 
8-952 
13*516 
13-751 
7-986 



9-538 



2-541 
3-207 
3-524 
1-969 
3-277 



1024 
14*590 
3-581 
5734 
3-207 
15-403 



7-689 



-847 
1*604 
•720 
•581 
•863 



These plants being chiefly used for the pasturage of sheep, we 
may glance at what effects might be expected to talce place on the 
animals, for there seems little doubt that changes in them must 
occur from a diet so veiy different to that on which they have 
been bred from immemorial time in Europe. Youatt^ after 
speaking of the effect of climate on sheep and their wool, says : — 
** Pasture has a far greater influence on the fineness of the fleece. 
The staple of the wool, like every part of the sheep, must increase 
in lengdi or in bulk when the animal has a superabundance of 
nutriment ; and on the other hand, the secretion from which the 
wool is formed must decrease like every other when sufficient 
nourishment is not afforded."^ 

Sheep, in common with other herbivorie, appear to require a 
targe quantity of soluble chlorides, which, by evolving free hydro- 
chloric acid in the stomach, or raiher in the gastric juice, enables 
them to digest very considerable quantities of cellulose. Accord- 
ing to Bidder and Schmidt,' 1,000 parts of the gastric juice of 

> Tonatt on the Sheep, p. 70. 

> Watt's DiaL JL 922. 
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the sheep oontain 986*148 parts of water, whikt oat of ti» 
remaining 13*852 parts 6*0 consist of soluble chlorides nsDd 1*557 
of hydrochloric add. It is seen that the salt^bnshev supply these 
chlorides in large proportion, and we might therefore expect liie 
digestion to be active and to eflEect the assimilation of the nntri- 
tive matter with certainty. 

Itisintheweol, however, thatweshonld expect thegreateet effect to 
take place from such a diet. Yonatt sajB(page 60) *'The abundance 
and healthiness of the wool is proportional to the amount of yolk." 
The yolk of wool consists partly of fatty matter combined to a 
greater or less extent with lime and earthy matter in the form of 
an insoluble soap, but its greater part consists of a peculiar com- 
pound containing potash called "suint." This substance forms 
about one-third of the weight of raw merino wool and about 14 
per cent, in ordinary wool, and is readily soluble in cold water. 
It is used to a considerable extent as a source of potash in France' 
where 1,000 tons per annimi of potashes are obtained from it. 
Hoffman says' that 1,000 lbs. of wool yield from 70 to 80 lbs. 
of pure carbonate of potash, and 5 lbs. to 6 lbs. of sulphate and 
chloride of potassium, the weight of dry suint being from 140 lbs. 
to 180 lbs., and this would give, as an average yield from the suint, 
17 per cent, of actual potash, and 1*5 per cent of chloride and 
sulphate. From the percentage of suint given this evid^itly 
refers to ordinary wool, and, as merino wool contains twice as much, 
the actual quantity of potssh will be double, and 1,000 lbs. of 
greasy merino wool would carry off about 60 lbs. of potash. From 
the ready solubility of this substance in cold water, it appears 
probable that much of it may be washed out of the wool by rain 
and dew during its growth, and that the quantity remaining in 
the shorn fleece may represent only a small portion of that which 
has been elaborated by the sheep. This would constitute a con- 
siderable drain on the potash obtained by the animal from its 
food, and it appears evident that the plants we are CGnsidering, 
from their richness in that alkali, would enable the sheep, and 
especially merinoes, to withstand that drain and produce that 
abundance of yolk on which it i^pears the fineness of the wool so 
much depends. That this is so is shown by the high esteem in 
which Riverina wool is held, and I hope by an examination of the 
wool itself to come to a definite conclusion on the matter. 

The cotton-bush does not differ much in the matter of the ratios 
jast considered from ordinary European fodders, and it evidently 
owes its value to the high percentage of carbohydrates whichit oon^ 
tains, in which it stands above all competitors, and from which it 
obtains its &itening properties. 

^ Rosooe ft Schorlemmer*B Chemistiy, voL XL pt. 1m P* 94. 

' Report on Chemical Prodacta in International Ezhimtiaii, 1882; p. 4S. 
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In the following oolumns are given — 1st, the percentage of 

digestible matter (organic) ; 2nd, tibe ratio of albuminoids to oil 

and carbohydrates, or of flesh-forming material to fat-forming, the 
former berog taken as 100. 



1. Dwarf salt-baah ., 
2L Small aalt-boah.... 

3. Salt-bash weed 

4. 

6. 

6. Blne-boah 

7. Old man Balt-bnah. 

8. Cotton-bnah 

Meadow hay 

Red <dover 

Laoeme. 

Oaten hay 



L 


2. 


8. 


58*58 


100 


287 


57-96 


100 


565 


58-64 


100 


338 


58-60 


100 


362 


56-14 


100 


249 


54-71 


100 


174 


61-48 


100 


211 


68-09 


100 


641 


62-36 


100 


478 


64-13 


100 


284 


60-95 


100 


256 


64-38 


100 


482 



It will be observed that in every case the total amount of 
digestible matter in the salt-bushes falls below that in the Euro- 
pean fodders, with the exception of the old man and the 
cotton-bush j but this in all cases is due to the greatly increased 
quantity of ash, as in none of them is the quantity of indigestible 
organic matter so great. The ratios of carbohycbrates to albumi- 
noids vary greatly in the different plants, in some cases fully as 
low as in the leguminosae, in some rising as high and higher than 
in the grasses. The exceptionally low ratio in the case of the blue- 
bush is undoubtedly due to the very immature condition of the 
specimen examined. I do not feel warranted in drawing any 
conclusion from these ratios, taken from such a small number of 
samples, but place them before you in the hope that some one else, 
by examining the plants from the different standpoints already 
indicated, may enable us to arive at the proper composition of a 
fodder plant to produce the best result in wool or mutton, or 
both. 

In conclusion, my thanks are due to Mr. Mair, of Groongal, 
Narandera, and to Mr. Wilson, of the Mercantile Bank, for pro- 
curing me the plant specimens ; and to Mr. Moore for naming 
them for me. 
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Water from a Hot Spring, New Britain. 

By A. LiVEBSiDOE, Professor of Qeology and Mineralogy in tho 

University of Sydney. 



[Bead be/ore the BoycU Society of If. 8, W., 1 SepUmbtr, 1880.] 



The sample of water forming the subject of this note was collected 
from a hot spring in one of the islands of the New Britain group, 
by the Bev. George Brown, Wesleyan missionary, to whom my 
thanks are due for the trouble taken in safely bringing it to Sydney. 

The water was of a yellow tinge, and smelt of sulphuretted 
hydrogen; at first it was neutral to test-papers, but afterwards 
became very faintly acid, probably from the oxidation in part of 
the sulphuretted hydrogen. 

No attempt was made to determine the amount of sulphuretted 
hydrogen and other gases, inasmuch as the quantity of water was 
but small, and moreover on account of the time which had elapsed 
since its collection (some few months), it was thought that the 
amounts of gases present at the time of examination would afford 
but little information as to the actual quantities contained by the 
water when freshly collected. 

The residue left on evaporation to dryness at 100* C. amounted 
to 36,312 parts per 1,000,000, or 2,541 -84 grains per gallon, which 
is about the same as average sea-water. 

Componiion of the Residue, dried at 10(f C. 

Purtaper Grains 

%lnn8idiie. miUion or per 
of water. gallon. 

Silica -200 726 608 

AlmninA and iron aesqaioxide '440 159'7 11*18 

CAldnm Bolphate 1-304 506*2 35*43 

„ chloride 2*240 813*4 56*93 

Magnennm chloride 4*710 1,710*3 119*72 

Sodium chloride 87*320 31,707*6 2,219*53 

Potassium , traces 

CJombined water 3*696 1,342*2 93*97 



100000 36,312-0 2,541*84 
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Water from a Hot Spring, Fiji Islands. 

By A. LiYERSiDOE, Professor of Geology and Mineralogy in the 

University of Sydney. 



lEead be/ore the JRoyal Society qfN.S. W,, 1 September, 1880.} 



When at Kandavn, Fiji Islands, in 1876, 1 heard of the boiling 
springs at Savu Savu, but to my great regret my stay of thi*ee or 
four days only at Kandavu was too short to allow me to visit them, 
and I am indebted to the kindness of Dr. T. D. Bromlow, R.N., 
for the sample of water fcx-ming the subject of this note. 

Hie water was contained in clear glass bottles, well corked and 
sealed I mention this because the sample had evidently been 
collected with great care. On more than one occasion I have received 
samples of mineral waters which proved to be worthless for chemical 
inv^igation, simply because insufficient care had been exercised 
in the collection and bottling ; this was often a source of regret to 
me, since much trouble must have been taken to procure the 
samples, and still more to get them safely to Sydney; when distant 
from towns it is, of course, not always possible to obtain glass- 
stoppered bottles, but when procurable there is nothing so 
convenient and suitable as the large half-gallon bottles known as 
Winchester quarta 

The water was clear and colourless, after the deposition of the 
small amount of matter which it had in suspension, free from smell, 
but with a strongly marked saline taste ; to test-papers it was 
neutral, or but very faintly alkaline. On evaporation to dr3mess 
the filtered water left a very white extremely deliquescent residue, 
which on ignition fused but did not blacken, thus showing the 
absence of any appreciable amount of organic matter. 

The specific gravity of the water was found to be 1*0064 at 
60' F. 

The total quantity of solid matter in solution, weighed after 
drying the residue at 110*" C, was found to be 8,320 parts per 
mUlion, or 582*40 grains per gallon ; but, after driving off the 
combined water at a dull red heat) the residue was reduced to 
7,813 parts per million, or 546*91 grains per gallon — Le. it lost 
6-09 per cent. 

The rarer elements were carefully sought for in this residue by 
means of the spectroscope, but none were f oxmd. The total quantity 
of water at my disposal was but small — some four pints ; perhaps 
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a larger quantity would have enabled one to detect their 
Neither iodine nor bromine could be found although 
sought for. 

CompanUon, 

Fuiiper 
X in rssidae. mUUon or 

Silica, insoluble 1*681 133-3 

„ soluble -074 6'8 

Alumina and traces of iron sesqui- 

oxide -534 417 

Aluminium chloride 1*646 128*6 

Phosphoric acid (Pa O5) traces 

Calcium chloride 46*754 3,652*9 

„ sulphate 4*770 372*7 

M&niesium chloride '154 12*0 

Soifium „ 42171 3,294*8 

Potassium „ 1*766 137-2 

Carbonic acid traces 

Loss -460 340 

100-000 7,813-0 



presence; 
carefully 



GnJns 



gaUoai. 



9-20 
•40 

2-92 
9-00 



255*70 

26-09 

-84 

230-64 

9-60 



2-52 



546-91 



From the above it will be seen that the salts in solution consist 
of chlorides for the most part, and that the chlorides of calcium 
and sodium largely preponderate over the others ; the amount of 
calcium chloride is unusually large. 

No mention was made by Dr. Bromlow of the temperature of 
the water. 
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The action of Sea-water upon Cast-iron. 

£7 A. LiTEBSiDGE^ Professor of Qeology and Mineralogy in the 

University of Sydney. 



[Bead b^are tht EoycU Society qf N.8. W., 1 September, 1880.] 

The specimen forming the subject of this note was obtained from 
the screw of the dredge '^ Hunter" employed in Newcastle 
Harbour, N.S.W. 

Mr. Moriarty, the Engineer-in-Chief for Harbours and Rivers, 
tells me that the dredge had not been wrecked as I had previously 
been informed, in fadi she is still at work ; but that the screw 
became so rotten as to necessitate its removal He accounts for 
the rapid decay, and very sufficiently, by the iron having been in 
actual contact with the copper sheathing of the vessel. In the 
same letter Mr. Moriarty mentions that an old iron cannon was 
taken up from the foul waters at the head of Darling Harbour, 
where it had lain for some twenty years, but the corrosion had 
only eaten its way in to about ^V of an incL 

Even on the most cursory examination the specimen is seen to 
differ entirely from the original cast-iron, except in form, which 
seems to be unchanged; the material however is so altered in 
composition that it may be safely described as a pseudomorph, 
since it is almost entirely made up of oxide of iron and particles of 
graphite. It is quite sectile, being readily cut with a knife ; the 
powder under the microscope presents a mixture of brilliant scales 
of graphite, mixed with brown-coloured oxide of iron and a few 
widely scattered minute particles of metallic iron; these on 
removal by means of a magnet answer to all the tests for metallic 
iron, and flatten out with a bright metallic lustre when ground in 
an agate mortar. 

In colour the external part of the specimen is of a dull grey, 
within it is of a rusty brown colour, with darker bands whidi 
follow more or less closely the outer contour lines. 

Different portions of the mass apparently vary somewhat in 
composition ; the portion taken for examination was purposely 
chosen from the innermost part, as it appeared to be firmer and 
less friable than the very outside of the specimen ; but even this 
only contained '04 per cent, of metallic iron; ilie boss of the 
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68-73 


23-23 


1-79 


04 


•62 


absent 


traces 


5-59 



screw was, I understand, only superficially acted upon ; the part 
examined by me came from one of the blades. On analysis it was 
found to have the following composition : — 

Carbon 

Iron protoxide 

Iron sesquioxidd 

Iron, metallic 

Manganese 

Phosphorus .. 

Sulphur 

Biliooa 

10000 

The specific gravity at 62** F. taken upon a piece weighing 
58*405 grammes was found to be but 1*63. 

The carbon was not estimated directly, partly on account of 
the difficulty of satisfactorily determining its amount by the com- 
bustion process, and partly because, after everything else had been 
determined, it was thou^t that the amount of carbon oould be 
estimated with sufficient accuracy by taking the difference. 

The silicon was estimated in the form of silica by fusion with 
the mixed carbonates of potash and soda, the carbon being burnt 
off by the addition of potassium dilorate ; the residue was extracted 
with boiling water, the silica rendered insoluble and determined in 
the usual way. 

The metallic iron was extracted by means of a magnet, treated 
with fuming nitric add, to get rid of attached impurities, washed, 
dissolved in hydrochloric add, and estimated T<^umetrically. 

It is interesting to note that the phosphorus has been eliminated 
completely by the action which has gone on, and that the amount 
of sulphur is quite small ; for both were probably present in the 
original castri2t>n. 

Several instances of the effects produced by sea-water acting 
upon cast-iron are quoted by Gmelin in his ** Handbook of 
Chemistry," vol. v, p. 218. Thoee are also referred to in Watte" 
** Dictionary of Chenustiy,'' vol iii, p. 331, but no additional cases 
appear to be cited in the latter work, although publ^hed in 1871, 
i.e. twenty years later. The instances quoted are the following 3-** 

Certain cannon-balls out of a number which had lain for foHy- 
two years under sea-water wore found to be converted into a 
substance like plumbago, some to the distance of half aa indi, 
others to the very centre. {SilL Amer, Jaur.j 4. p. 178.) 

Some cannon-balls lying in the tea on the coast of Norway sinoe 
1692, had retained their form and bulk, but had lost Jrds of their 
weight, yielded to the knife, did not act upon the magnet^ and 
were free from metallic iron (Dedongchamp J., Chenu Meif 13, 
p. 89). 
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GaiuMm-baUs nused at OarlscsHMUi. from a sunken yeasel, lost fifiy 
previously, -w^e found to be changed through ^rd of their 
thickneBS into a porous graphitic mass^ which became strongly 
heated vhen exposed to the air for a quarter of an hour, in &ct 
so hot as to drive the water off in steam. (Berzelivs Lehrb.) 

Dr. Percy, F.R.S., lately Professor of Metallurgy at the Royal 
School of Mines, in his volume on the metallurgy of iron and steel, 
quotes some instances coUeeted by Henry Wilkinson in his work 
^' On the extraordinary effect produced on Cast-iron by the action of 
Sea-water," 1 841. Amongst them he gives the following : — *^ Many 
of the vessels of the Spanish Armada were sunk off the shore of 
Mull in Scotland, and in 1740 some of the guns of a vessel named 
the ' Florida' were raised. These were both brass and cast-iron 
guns, and on scraping the latter which were deeply corroded, they 
became so hot that they could not be touched. However, they lost 
this property after two or three hours exposure to the air, and 
there was no difference in the appearance of the substance b^ore 
and after the combustion." *' In a naval engagement with the 
French off Portsmouth in 1545, the *Mary Hose' of the English 
Fleet was so overweighted with ordnance that she sank with all 
her crew of nearly 600 men. On the 1 6th June, 1836, a 24-pounder 
brass gun, 11 feet in length, belonging to this vessel, was raised 
with the aid of diving apparatu& This gun had a cast-iron shot 
Sn it, which on exposure to the air, is stated, became nearly red hot 
and fell to pieces." " At the same time," Mr. Wilkinson writes, 
" four brass and three iron guns were raised from the wreck of the 
*Mary Rose.' The iron guns were of the ancient description, 
formed of iron bands hooped together with iron rings, and they 
were all loaded, but the guns being made of wrought or malleable 
iron did not exhibit the same phenomena as the balls, which were 
made of cast-iron T^ose balls, which by their diameter ought to 
have weighed 30 lbs., were reduced to 19 lbs. 3 ozs. The 8-inch 
or 70-lb& ones were only 45 lb&, and although to external appear- 
ance, the same as regular shot, they fell to pieces red hot on 
exposure to the air.* 

No complete analyses seemed to have been made of the graphite- 
like residues ; hence no comparison could be made between the 
composition of this specimen &om the ''Hunter" and that of others. 

Dr. Percy refers to some experiments made by Professor DanielLf 

A cube of grey east-iron wius acted upon by dilute hydrochloric 
acid. When tilie acid was saturated the cube was taken out and 
found to consist of a soft spongy substance, but apparently 



• Percy's "Iron and Steel," p. 147. 

f Percy's "Iron and SteeV' P* 146, quoting from the Joomal of Scienoe 
and Art, voL ii, p. 278. 
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tmdiininislied in bulk. A. specimen of white cast-iron having a 
radiated frcu^ture was similarly treated ; the dark grey spongy- 
residuum could be easily cut with a knife and resembled plumbago. 
Some of it when placed to dry on blotting-paper spontaneously 
heated and smoked in the course of a minute. In another case 
when a considerable quantity of it had been heaped together it 
ignited and scorched the paper. 

But the most valuable contributions to our knowledge upon this 
subject were made by Mr. Robert Mallet, F.B.S., in his Keporta 
to the British Association for the years 1838, 1840, and 1843. 
These reports were made at the request of the British Association, 
and they contain the results of a most careful and elaborate series 
of experiments made to ascertain the action of sea and river water, 
both clear and foul, and at various temperatures, upon many 
hundred specimens of cast and wrought iron and steel, as well as 
te test the advantages of various protective paints and varnishes ; 
they also contain the results of experiments made to ascertain the 
protection afforded by zinc, <fec., to iron structures in contact with 
water. 

Mr. Mallet mentions a case* in which bars of cast-iron 3 inches 
broad and 1 inch thick, which formed protectors to the copper 
of a vessel, to the amount of about -xi^ of its surface, were in a 
voyage of not quite five months to Jamaica and back, converted 
into plumbago to the depth of half an inch ; this statement is of 
special interest in connection with the specimen from the "Hunter." 

Mallet states that Priestley was one of the first of those who 
observed this conversion of cast-iron into a plumbago-like mass of 
mixed oxide of iron and carbonaceous matter, and that such 
residues frequently but not invariably became hot or spontaneously 
inflammable on exposure to the air. Mallet states that under cer- 
tain circumstances even the purest malleable iron is converted into 
this plumbago-like substance, and quotes instances. The same writer 
mentions that some cannon-balls which were found in the sea near 
the site of the battle of La Hogue had, after an immersion of 145 
years, been converted into plumbago to the depth of an inch in 
some cases and right through in others ; and assuming their 
diameter to have been about 6^ inches, the usual size of 32-lb. 
shot, he points out that the iron had been destroyed to a depth of 
3^ inches during the above number of years, — a much more rapid 
rate of action than he obtained from his special experiments. 

The foregoing will probably suffice as instances of the action of 
sea-water, brought about more or less by accident Mr. Mallet's 
experiments are far too numerous to quote here — I can merely 
give a bare summary of his results. 

* Brit. ABSodation Report, vol viii, 1838, p. 2$2. 
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•306 inch. 
•306 



Mallet found that the approximate depth of corrosioii in clear 
sea-water at the end of one century would be as follows : — * 

Welsh cast-iron. Hot and cold blast 

JLJriBMR II Vi'Olvl ••• ••• ••• ••% •(« 

Mixed cast-irons ; Scotch and Welsh, Irish and ) 
TT ei 80 | OvC* *•• ••• ••• •«• ••• J 

Scotch cast-iron. Chiefly hot blast 

Staffordshire! Shropshire, and Gloucestershire ) 
cast-iron. Hot and cold blasts ... J 

Grey cast-iron, mixed. Skin removed by planing 
Derbyshire and Yorkshire cast-iron. Hot and cold 
Wrought-iron. Standard bar, No. 2 Dowlais . . . 

In another table t he gives the approximate depth of corrosion 
for the following wrought-irons and steels at the end of one cen- 
tury in dear sea-water, foul sea-water, in clear fresh-water, and 
when freely exposed to the weather in Dublin : — 



•337 

•379 

•385 

•419 
•431 
•543 



u 



9f 



a 



99 






» 



Bed short bar, Staffordshire.. 

Common bar, Shropehire 

Best bar, StaffordBnire 

Best Welsh bar, Dowlais 

Low Moor boiler plate 

Comm.on boiler plate 

Swedish bar, Danemora 

Fagoted scrap bar 

Blister steel CMtr, soft 

Sheer steel bar, soft 

Cast steel, tilted bar, soft ... 
Do. do. hard... 



dear 
water. 



Fool 
water. 



Clear fresh- 
water. 



Exposed to 

the weather 

in Dublin. 



276 inch. 

927 „ 

316 

278 

215 

272 

277 

064 

298 

318 

441 

239 



ft 
)t 
*t 

9* 
}l 

»l 

1} 
II 



644 inch. 

434 

423 

638 

404 

554 

726 

379 

425 

676 

559 

480 



ft 

9f 

n 

)9 

>» 



'032 inch. 

•081 

•039 

•036 

•036 

•038 

•030 

•024 

•015 

•025 

•026 

•048 



tt 

n 
tt 
tt 
t» 
tt 
tt 
tt 
tt 
tt 
tt 



335 inch. 

540 

361 

853 

332 

412 

470 

219 

301 

389 

279 

166 



» 
tt 
tt 
tt 
tf 
tt 
tt 
it 
tt 
It 
It 



As in the former table the results were obtained from speci- 
mens which had been immersed for 732 days. 

Mallet found that the corrosion of cast-iron, which has had its 
skin removed by planing, is precisely the same in moist air as in 
clear sea-water, also, that the rate of corrosion of cast-iron in sea- 
water is a decreasing one, when the coat of plumbago and rust 
first fonned is removed prior to a second immersion. When the 
coating is untouched the corrosion goes on at a nearly uniform 
rate. The coating of plumbago and rust is negative to the metal, 
hence, when left on it assists in the corrosion of the metal ; in 
fresh water this is not so strongly marked, since the coating is 
harder and less porous, thus to a greater or less extent it mechanic 
oaUy defends from corrosion. 

* British Aitociation Beports, 1840, yol. z, p. 299. 
f Brit. ABiooiation Beporta^ yoL ziii, 1843, p. 58. 
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The rapid action of sea-water npon cast-iron and tbe commoner 
varieties of wrougfat-iron is probably due mainly to the local gal- 
vanic action set up between the diffused scales of graphite, films 
of slag, or other foreign matter. 

Where cast-iron is exposed to the combined action of fresh 
water and of sea-water, as at the mouths of rivers, the action is 
said to be much more rapid, for the heavy sea-water remains below 
while the lighter fresh water floats above, thus producing a voltaic 
pile having two liquids and one solid, also in places where the sear 
water is foul and more or less contaminated with sulphuretted 
hydrogen. 

The action of acid waters in copper and other mines, and of 
solutions of the salts of copper upon iron is well known, and it 
Ls taken advantage of by the miner in the humid or precipitation 
processes for the extraction of copper. It is quite a common 
thing for workers in certain mines to find neglected articles of 
cast-iron which have been exposed to the action of ** acid " waters 
converted into masses of graphite-like matter. 

The action of sesrwater upon iron, and especially upon cast-iron 
structures, must be one of very great interest and importance to 
engineers ; it is certainly one well worthy of further investiga- 
tion, especially in connection with the construction of cast-iron 
cylinders for the support of piers and wharfe in harbours and 
estuaries. The copper sheathing of ships and the metal of cast- 
iron wharf would form a galvanic couple if connected in any way 
either by actual contact, by wet hawsers, fenders, or by other 
means affording a passage for the electric current. 

Mallet refers to the well known rapidity with which recently 
made castings become coated with rust when exposed to a shower 
of rain, and he states that it takes place much more rapidly in the 
case of castings made in '' dry sand'' or '^ loam" than in those made 
in damp or " green sand" moulds. He says, ^' in ' loam' or dry 
sand moulds, moisture not being present, but little hydix^en is 
generated by the fluid metal to bum off the 'facing' of charcoal 
which remains ^parseme' on the surface of the casting, producing 
innumerable voltaic couples in contact with water ; while in the 
case of the 'green sand' castings, most of the charcoal facing is 
removed in a gaseous form from the casting before it leaves the 
sand" But I am inclined to think that this difference is probably 
due in part, if not wholly, to the formation of a film of magnetic 
oxide of iron by the steam from the moisture: the protective action 
of such a film has long been known, although it was not made use 
of on a large scale until Mr. Barff, the Professor of Chemistry at 
the Royal Academy, brought out his process. 
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On the Composition of some Wood enclosed 

in Basalt. 

By A« LiVEBSiDGB, Professor of Goology and Mineralogy in the 

Uniyarsiiy of Sydney. 



[Bead btfore the Bayal Soekty <^N^. W,, 1 JDeember, 1880.] 

The specimen forming the subject of this note was found by Mr. 
G. S. Wilkinson, F.G.S., at Inrerell, where the Macintyre Biyer 
has cut through the basalt and formed a river cliff; by the forma- 
tion of this section the included fragments of wood and trunks of 
trees are exposed to view. 

In the '' Mines and Mineral Statistics" published by the Mining 
Department in 1875, Mr. Wilkinson gives the following description 
of the manner in which the fossilized wood occurs, and on the 
same page (p. 76) he gives a diagram showing the position occupied 
by the particular tree trunk from which this specimen was taken: — 

** An interesting cliff section of basalt may be seen on Mr. Colin 
Boss's property on the bank of the river at InverelL The following 
is a sketch of it : — 




" €>, 6, amygdaloidal basalt, much decomposed ; c, friable cellular 
basalt, endowing fragments of wood and pieces of earth ; d, dense 
columnar basalt; «, volcanic breccia, composed of fragments of 
basalt of various sizes embedded in an indurated volcanic mud, 
much stained with peroxide of iron, which imparts to the rock 
varying shades of deep red and yellow. This breccia is older than 
the abed, and evidently formed the side of a hill on which plants 
were growing at the time of the basalt eruption ; for at the junction 
of the basalt and breccia lies a thin bed of red clay, the former 
surface soil, in which I discovered numerous stems of plants. Some 
of these stems are in an upright position, and even penetrate a 
few inches into the basalt rock above, and several I found with 
the woody matter but little altered. These i&ctB are very singular, 
as proving the viscid state of the overflowing basaltic lava, to have 
thus suRounded the small plants without destroying them, and 
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how rapidly it must have cooled. Another interesting relic of the 
newer pliocene period that this section reveals is the trunk of a 
tree, about 2 feet in diameter, imbedded in the layer of basalt 
marked c in the above sketch. 

''The wood, though much changed, yet retains its fibrous structure 
most completely. It somewhat resembles the stringy-bark, and 
may possibly be a species of eucalyptus ; but this is difficult to 
decide without the aid of the microscope. 

" Surrounding the tree is a soft substance 2 inches thick, which 
was probably the bark." 

As pointed out by Mr. Wilkinson, the woody structure has not 
been destroyed and it is still visible to the unassisted eye, but 
with the aid of a microscope the structure of the cellular tissue is 
much more clearly seen ; patches of white carbonate of lime and 
of yellow oxide of iron are also observed to have been deposited 
within its substance. 

The specimen seems to have been considerably crushed and 
broken ; in general appearance it looks as if a number of angular 
fragments of charcoal had been pressed together. This brecciated 
structure was probably set up after the trunk was enveloped by 
the fluid lava, and was doubtless caused by the contraction of the 
rock round the wood, as it solidified and cooled. 

When heated in a closed tube much water is given off; when 
ignited on platinum foil it does not inflame or glow like & car< 
bonaceous substance, but quickly bums to a pale brownish-grey 
ash ; the carbon, which has apparently been converted into graphite^ 
is present in very small quantity, and barely sufficient to impart a 
black colour to the substance. 

It effervesces with acids, is fragile, and sufficiently soft to be 
scratched with the thumb-nail. 

Analf/sia. 
"Water lost at 100' C... 
Combined water 
Silica 

,, soluble ... 
Carbon ... 
Iron sesquioxide 

,, protoxide ... 

Manganese 

Alumina 

lame =(16-42.CaCO,) 
Magnesia =( 7*24. MgCO.) 
Potosh 

OOuo ■■• ••• ttf 

Sulphur... ... ... 

Sulphuric acid 

Caroonic acid 

Jl^WO •«• ..• .•• 

100*00 



• a . . . « 


• •• 


.*• 


12-54 


... ..a 


... 


... 


•46 


. .. . . 1 


.»• 


• *• 


36-67 


*• . .. 1 


... 


... 


•31 


. .. . .1 


... 


... 


514 


. . . .. « 


... 


... 


1^76 


... «. 1 


» ..• 


• ». 


3-67 


. . . ... 


... 


... 


traces 


... •*< 


• ... 


... 


15-79 


... .. 


1 ..• 


.•• 


9-20 


••• ••< 


t ... 


... 


3*45 


... . . 


• •.• 


... 


•22 


... *• 1 
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•27 


... . . 


• .*• 
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• •• 
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11-29 
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• •■• 


• a* 
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The lime and magnesia evidently exist as carbonates ; a small 
quantity of the protoxide of iron may also exist in combination 
with carbonic acid, as there is -28% of carbonic acid left after con- 
verting all the lime and magnesia into carbonates. The alumina 
and iron probably exist in the form of silicate, as the amount of 
silica is nearly sufficient to form a silicate of the formula E^O,, 
SSiOa, or if the water also be taken into account, Al^OsSSiOg 
+ 4H,0. 

As it contains traces of sulphur and of sulphuric acid, small 
quantities of iron pyrites are probably present 

The combined water was determined by heating the powdered 
substance in a combustion tube and collecting the water in a 
weighed chloride of calcium tube, and the carbon by combustion 
with lead chromate in a current of oxygen, the silica by fusion 
with the mixed alkaline carbonates, and the alkalies by Dr. J. 
Lawrence Smith's process with calcium carbonate and ammonium 
chloride. 

Masses of siliciiied wood are very common in nearly all basaltic 
areas over all parts of the world, and they are very noticeable in 
many parts of this Colony ; this particular specimen is different 
from the above, inasmuch as, instead of being composed almost 
exclusively of silica or of hydrated siHca, as is the case with 
ordinary silicified wood, it has been mineralized by a mixture of 
various substances. 

On account of the mineralized wood having such a complex 
constitution, it may be thought that it may have been merely replaced 
mechanically — f.e., it might be supposed that the wood has been 
burnt or rotted away and the mould left by it £Qled in with earth 
and charcoal, but such is not the case. There is no doubt that the 
mineral matter has been deposited from solution ; the woody tissue, 
which was doubtless much charred, has been almost completely 
replaced particle by particle, by the deposition of mineral matters 
from infiltered water holding them in solution. This process must 
have been a very slow one, flie cavities of the cells were probably 
filled first, the cell walls were next gradually removed, except those 
portions represented by the small remaining quantity of graphite- 
like carbon, and replaced by mineral matter as the decay went on, 
but so slowly and quietly that no violence was done to the micro- 
scopic structure of the woody tissue. 
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On the Composition of some Coral Limestones^ &c.j 

from the South Sea Islands. 

By A. Lttsbsidoe, Associate R S. Mines, Professor of Qeology 
and Mineralogy in the University of Sydney. 



[Read htfore the B^al Society qfN.S. IT., 6 October, 1880.] 

1. Reef Coral, New Hebrides.. 

A WHITS ciystalline limestone, the fractured surfaces of which 
present all the appearance of aragonite ; for the most part it 
is made up of radiating prismatic crystals, the remainder being 
coarsely ciystalline like marbla No trace of organic structure 
could be detected. The external surfaces are, however, coated 
with a thin film of purple-coloured organic matter, which bums 
when heated on platinum foil. Before the blowpipe the limestone 
whitens and falls to pieces like aragonite. 

I am indebted to the kindness of the late Commodore 
Qoodenough, RN., for this and the succeeding specimen. This 
distinguished naval officer always took a very lively interest in the 
geology and mineralogy of the countries which he visited, and 
seldom fouled to collect and bring back with him any spedmens 
which were procuraUeu 

Localily : Iriand of Yati, or Sandwich Island, New Hebrides 
Group ; from shore at the level of high-water-mark. 

Analysis, 
Hygroscopic moisture 
Alumina and traces of iron sesquioxide 
Lime 
Magneiia ... 



•26 
•23 

54-62 
•08 
•51 
•21 

traces 
1-02 

traces 

42-32 
•75 

100-00 

A second portion from the interior only contained traces of 
sodium chloride. 

2. Red Reef Ooiull, New Hebrides. 
Of a reddish brown colour, intermixed with white, due mostly 
to' small fragments of coral and shell disseminated through the 



Silica 

„ soluble 
Potash 

Sodium chloride 
Phosphoric acid 
Carbonic acid 
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mass ; these make the rock look vety much like & bone breccia 
from a cave deposit. Different portions vary in oompofntion. 
Contains traces of organic matter. 



} 



Hygroscopic moisture 
Silica 

„ soluble 
Alumina and 
Iron sesquiozide 
Lime 
Magnesia. 
Potash 
Soda 
Chlorine 
Phosphoric acid 
Carbonic acid 



I. 

•50 

M7 

•17 

2-81 

48-76 

3-36 

•15 

•40 

traces 

traces 

43-22 



IL 





/ 1-69 
•62 

, 2-33 

•12 

traces 

. 41-25 



100-53 

The determinations in the second column were made upon 
another specimen. 

The red colour of this specimen is probably due to the presence 
of decomposition products, such as clay, dbc., derived from the 
disintegration of lava or other similar rocks ; this seems to be 
borne out also by the presence of alkalies other than as chlorides, 
as well as by the presence of the silica, alumina^ iron, and 
magnesia. 

3. Coral Limestone, Duke of York Island 

This specimen and the following was collected by Dr. Messer, 
RN., of H.M.S. " Pearl," from a raised reef on the Duke of York 
Island, one of the Union Group, at a height of 1 10 feet above the 
sea level 

Analyds. 
Hygroscopic moisture 
Organic matter 



Silica 

Alumina and traces 

Manganese . . . 

Lime 

Magnesia 

Potash 

Soda... 

Chlorine 

Carbonic acid 

JjOBS ... • * 



of iron 



sesquiozide 





•019 




•500 




•789 




1-973 




traces 




62-094 




•861 




•983 




-848 




traces 




41-679 




•254 



100-000 
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4. Tuff Bock) 

This specimen was also collected in 1876 by Dr. Messer, 
on the island of Yati, one of the New Hebrides, from what he 
describes as a raised terrace of coral rock, which crops out above 
Havannah Harbour, at a height of 525 feet above sea-level, the 
highest point of the island being about 1,500 feet. 

The rock is greyish white in colour and readily friable ; but, as 
will be at once apparent from the analysis, it is not a limestone, 
although it may have been found to contain corals. 

On addition of acid it effervesces but feebly, showing the 
presence of only a small amount of carbonic acid. 





Andfyiii. 






Hygroscopic moisture, @ 100* C 


... 3-68" 




Combined water, by ignition 


.. 7-58 




Carbonic acid 


... 104 




Silica 
Alumina ... 






... -70 
... 6-60 


21-82 % 
' Soluble in ad 


Iron sesquioxide 






... -56 


Lime 






... 1-66 




Magnesia ... 






... trace. 




Potash and soda . 






. . traces. 




Silica 






.. 56-66' 




Alumina ... 






... U-80 


78-18 


Lime 






... trace. 


* Insoluble in 


Magnesia... 






... 6-76 


acid. 


Loss 






... -06 





10000 

The combined water was determined by ignition of the rock 
to complete fusion ; allowance was made for the carbonic acid 
which was also driven off at the same time. 



5. Tuff Rook, New Hebrides. 

Brought by the late Commodore Goodenough, R.N., from the 
shore, below high-water-mark, of Port Sandwich, Mallicollo, 
New Hebrides. A greyish-coloured rock, breaking with a large 
oonchoidal fracture, with smooth earthy-looking surfaces devoid of 
lustre ; of very fine grain. Soft, and readily scratched with a 
knife. Emits a dull sound when struck. Specific gravity, 2*186. 

It was labelled <' coral sand rock," but, as will be seen from the 
analysis, it is mainly a silicate of alumina. 
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Hygrosoopio moisture 
Cknnbined water, by di 
Carbonic add... 
Silica .•• .*• ... 
Alumina and traces of iron 
liime ... 
Magnesia 
Potash 

l3VUCb ... ... ... 



luioadde 



4-41 

1-71 

•30 

62-57 

28-82 
•74 



■60 
•85 



lOOOO 



163 



On the Inorganic Constituents of the Coals of New 

South Wales. 

By W. A. DizON, F.LC, P.C.S., Lecturer on Chemistry, Technical 

College, School of Arts, Sydney. 



[Sead btfare the Boyal Society qf N.S. W., 6 October 1880.] 



In the early part of this year I made, for the Department of Mines, 
proximate analyses of the coals of the Colony shown at the late 
Exhibition, the samples being taken from the whole thickness of 
the seams from the sections exhibited, rejecting however the bands 
which are thrown aside in actual working. Having the residue of 
these samples and some others, it appealed that information of 
some interest might be obtained from an examination of the ash, 
and it was hoped that some light might be thrown on the insoluble 
ash constituents of the plants from which the coal has been formed. 

For the analyses the coals were charred and burned at a dull 
red heat until the ash was obtained as free as possible from carbon. 
This, in the case of ooaJs whose ash contains little iron, is an 
exceedingly tedious process, so that in some of them it was found 
necessary to determine the residual carbon, and deduct it from the 
analysis. The ash was then treated by digestion with hydrochloric 
acid for about three-quarters of an hour at a temperature near the 
boiling point of the acid, which contained about 22 per cent, of 
actual H CL The residue was fused with mixed alkaline carbonates, 
and the insoluble constituents determined in the usual manner. 

The coals of the Colony naturally divide themselves into three 
classes, namely, those of the Northern, Southern, and Western fields, 
and the character of the ash follows, as a rule, the same divisions, 
except that the ash of the coal found at Bedhead, eight miles south 
of Newcastle, differs from that of the others in its neighbourhood 
in contaiDing much less iron and alumina, and an increased quantity 
of silica. With the coals of the Northern district may be taken a 
sample from the Clarence Hiver district^ the ash of which was 
obtained from a small hand specimen only. 

The whole of the ashes showed traces of alkalies, carbonic acid 
and chlorine, besides those constituents given, but the quantity was 
in all cases very minute. The following are ash analyses from 
the Northern fields : — 
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Newcastle Goal Ooicpany's Colliebt 

Specific gravity of coal, 1*283 ; percentage of ash in coal, 4-76 ; 

colour of ash, reddi^ 
ArudyaU — 



Alumina 


... 27-2r 




Ferric oxide 


... 1111 




I/ime 

Magnesia 


... 1-46 
... 1-56 


Soluble in acid 
43-30 


Sulphuric oxide 


•72 




Phosphoric „ 


... 124 




Alnmina 


... 6-51 ■ 




Ferric oxide 


... 3-02 




Lime 

Magnesia 


•61 
•63 


Insoluble in acid 
5634 


SiHca 


... ^6bl 




Undetermined and loss 


... •se. 






100-00 





Australian Aobicultural Oompakt's Colliery. 

Specific gravity of coal, 1*286 ; percentage of ash, 4*44 ; 

colour of ash, reddish. 
Anali/aU — 



Alumina 




22-84 ■ 




Ferric oxide 




1520 




Lime 




1-98 


Soluble in acid 


Magnesia 




traces. 


42-25 


Sulphuric oxide 




•97 




Phosphoric „ 




2-26 




Alumina 




3-46\ 


Feme oxide... 




traces. 1 Tnnoluble in acid 


Silica 




5310 ( 56-55 


Undetermined and loss 


1 


•20j 


f 




100-00 
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Co-operative Coal Compakt'b Colliebt, Flattsburgh, near 

Newcastle. 

Specific gravity of ooaJ, 1*310 ; percentage of ash, 4-20 ; 

colour of ash, reddisL 
Analysig — 



AliiTnina 


.. 23-34" 




Ferric oxide 


9-33 




lame 

Magnesia 


.. 3-71 
... 1-99 


Soluble in acid 
40-43 


Sulphuric oxide 


•72 




Phosphoric ,, 


... 1-34. 




Alumina 


... 6-90' 




Ferric oxide 

Magnesia 

Silica 


... 3-17 

-49 

... 49-32 


Insoluble in ac 
58-88 


Undetermined and loss 


•69. 






100-00 





Newcastle Wallsend Colliert. 

Specific gravity of coal, 1-347 ; percentage of ash, 4-28 ; 

colour of ash, reddish. 
Anah/8i8 — 



Alumina 


... 22-25" 




Ferric oxide 


... 11-20 




Lime 

Magnesia 


... 3-05 
... 1-31 


Soluble in acid 
39-78 


Sulphuric oxide 


•83 




Phosphoric „ 


... 1-14. 




Alumina 


... 6-48' 




Ferric oxide 

Lime 

Magnesia 


.. 3-31 
•32 
•41 


Insoluble in aoi 
60-73 


Silica 


.. 50^21 . 






100-51 
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New Laxbtov OoLLnoiT, near Newcastla 

Specific graTity of coal, 1 '291 ; percentage of ash, 6*72 ; 

cdo^jr of adi, red. 
Anaiyrie — 



Soluble in add 
38*98 



Alumina 


... 16-00 


Ferric oxide 


.. 17-72 


I/ime 


... 2-26 


Magnesia 


... 2-72 


Phosphoric oxide ... 


1-28, 


Alumina 


... 6-56 


Ferric oxide 


216 


Lime 


•69 




-37 


Silica 


.. 52-32. 



Insoluble in add 
61-10 



100-08 



Ferndalb Oollibbt, Newcastle. 

Spedfic gravity of coal, 1*296 ; percentage of ash, 3^84 ; 

colour of ash, hufL 



• 

Alumina 


.. 23-24 ■ 




Ferric oxide 


.. 9-21 




Lime 


2-41 


Soluble in add 


Magnecda 


... 2-11 


38-96 


Sulphuric oxide 


■74 




Phosphoric „ 


:. 1-25 




Alumina 


... 6-42- 




Ferric oxide 

Lime 

Magnesia ... 


3-44 
•24 
•23 


Insoluble in add 
61-15 


Silica 


... 50-82. 






100-11 
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Wajel/ltah Colliery. 

Specific gravity of coal, r293 ; percentage of ash, 4*64 ; 

colour of ashy 
Analyni 



Alumina 


... 22*31 




Ferric oxide 


8-11 




lame 

Magnesia 

Sulphuric oxide 
Phosphoric „ 


... 2-41 
•98 
•71 
2-29. 


Soluble in add 
36-81 


Alumina 


... 4-59 




Ferric oxide 

Silica 


... 2-31 
... 56-17 


Insoluble in add 
6307 


Undetermined and loss 


•12 






100-00 





Redhead, near Newcastle. 

Bpedfic gravity of coal, 1^325 ; percentage of ash, 6-84 ; colour of 

ash, grey. 
Anal/ifs%9 — 



Alumina 


... 13-69' 




Ferric oxide... 


... 4-74 ' 




Lime 

Magnesia 

Sulphuric oxide 
Phosphoric „ 


... 1-96 
•71 
•45 

... 1-72 


Soluble in add 
23-17 


Alumina 


... 5^03' 




Ferric oxide 

Silica 


... 1-97 
... 69-65 


Insoluble in add 
76-65 


Undetermined and loss 


•18 

• 






100^00 





This sample contained no chlorina 
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Afth of Coal from the Clarence Eiver. 
Percentage of ash in coal, 8*75 ; colour, grey. 
Analy8%9 — 

Alumina 
Ferric oxide... 



Idme 

Magnesia 

Sulphuric oxide . 

Phosphoric „ 

Alumina 

Silica 

Undetermined and loss 



Soluble in add 
29-70. 



22-78 1 

4-01 

1-26 

•48 

•21 

•96^ 

^K 1 o I Insoluble in acid 
««J2| 70-25 



100-00 



For comparison with these results samples of the roof and floor 
of the Australian Agricultural Company's seam were obtained 
from Mr. Gregson, who kindly sent me three samples of each. 
Of the roofs two specimens were much alike, and consisted of a 
•shaly sandstone containing a small quantity of coaly matter, whilst 
the third contained so much of this as to be an impure coal con- 
taining 49 per cent, of ash, and was not analyzed further ; of the 
floors two specimens were analyzed corresponding to the roof 
specimens ; the remaining specimen was very similar in appear- 
ance to that marked Old No. 1 way. The samples were treated in 
exactly the same manner as the coals; the organic matter being 
burnt off at a dull red heat, and in doing so both specimens of 
the roof burnt with a faintly luminous flickering flame, one of the 
floor specimens with considerable flame, and the other with none. 

RoofOaUey Way, 
Percentage of organic matter and water, 9-97. 



\8 oj resiaue — 
Alumina 






6-68] 




Ferric oxide... 






2-77 




Lime 






•42 


Soluble in acid 


Magnesia ... 
Sulphuric oxide 
Phosphoric „ 
Chlorine 






1-32 
•21 
•41, 
traces. 


11-81 


Alumina 

Silica 

Undetermined and ] 


loss 




12-31 ] 
75-56 
•32 


Insoluble in acid 

87-87 



100-00 
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Roof Old No, 1 Way. 
Percentage of water and organic matter, 7*70. 
Afudyaia ofretidvA — 



Alumina 

Ferric oxide... 

liime 

Magnesia 

Phosphoric oxide 

Insoluble 

Undetermined 


1 11-89 

!!! !!! 1-61 

-93 

-37 

84-73 

-47 






100-00 




his was evidently -^ 


rery similar to the last. 


the anal 



not carried into greater detail. 



FUxyr GaUey Way. 

Percentage of organic matter and water, 30-95. 

Analysis of residue — 

Alumina ... ... ... 8*26 "^ 

Ferric oxide... ... ... 2*21 (Soluble in acid 

lime ... ... ... *42 J 11*54 

Phosphoric oxide ... ... -65 j 

Alumina ... ... ... 13*58 (Insoluble in acid 

SiUca 7512/ 8860 





oor Old No. 


100-24 




Fh 


1 Way. 


Percentage of 


organic 


matter and water, 4-30. 


Analysis qfresidtte — 








Alumina 






4*881 




Ferric oxide... 

lime 

Magnesia 






2*84 
-53 
•31 


• 

Soluble in acid 
8-72 


Phosphoric oxide 






-16 

4 




Alumina .:. 
Silica 






,-Q ,-Q Insoluble in acid 

iO'iO > 01 .1/5 


Undetermined an 


dloss 




•12 J 


•7X JIU 




100-00 
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On glancing at these last four analyseB one is struck with the 
fact that the phosphoric oxide seems to increase with the quantity 
of organic matter, and that the quantity of alumina in the soluble 
portion does not bear the same relation to that in the insoluble as 
it does in the coal ashes. The analyses were not made in expectar 
tion of finding any such difference, but it is believed that the 
times of digestion with acid were in all dases nearly the same. It 
would perhaps be better to divide the alumina into easily soluble 
and difficultly soluble than simple soluble and insoluble, as more 
soluble alumina might be obtamed by more protracted digestion, 
but in the case of the specimens of floors the insoluble alumina 
required prolonged fusion to obtain it in solution at all. The 
ratio between the insoluble and soluble alumina in the various 
analyses of the northern coals is as follows : — 

A. A. Company... 1 : 6*5 Wallsend 



Waratah . . . 
Clarence Eiver 
Newcastle Co. 
Co-operative 
Femdale . . . 



1 
1 



4-8 
4-4 



New Lambton 
Bedhead . . . 



1 
1 
1 



1 : 4-2 
1 : 3-9 
1 : 3-6 



Roof Galley Way 1 

Floor 1 

„ 01dNo.lWay 1 



3-4 
2-7 
2-7 
0-5 
0-6 
0-4 



These ratios exhibit a surprising difference, and appear to indi- 
-cate that the ash constituents of the coal are not derived simply 
from admixture of the material of the floor or roof in an unchanged 
state. Unfortunately the whole of the samples had either been 
used in the analyses or thrown away before this difference was 
observed, so that a more particular examination of this point 
•could not be made. 

It has been suggested by Dana^ that the alumina present in 
coal may have been in some measure derived from the ashes of 
lycopodiaceous plants as lepidodendron, which suggestion he based 
on the observations of Dr. A. Aderholdt and Prof. Church on the 
ashes of various lycopodiums. Alumina found in the ashes of 
plants is generally ascribed to adherent impurity, but in 1852 Dr. 
Aderholdt^ found that the ashes of Lycopodiwm ckamcecyparissus 
and L, clavoUum consisted largely of alumina ; thus, in tiuit from 
the first plant free from spores he found 51*85 per cent, and with 
spores 57*37 per cent. ; in that of the second 26*65 per cent. 
These results have been confirmed by Church,' who, after taking 
every precaution to remove adherent alumina from the plants, 
found in L. alpinum 33*5 per cent., in L, clavcUum 15*24 per cent., 
and in L, sdago 7 '29 per cent., and also by Salm-Horstmar* and 

^ Manual of Geology, J. B. Dana, 2nd Ed., 366 (1874). 

* Ann. d. Chem. n. Phann., Ixxxii, 111 (1852). 
' Chem. NewB, zxx, 137 (1874). 

* J. Pr. Chem., xl, 302. 
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Sohns-LanbacL* The different ratio of soluble to insolnlilB 
alumina in the ooal ashes to that in the roofs and floor appears to 
coincide with this view, as if this earth had been assunilated 
by the plants we may readily believe that it would remain more 
easily soluble than that whidi had not been subjected to such 
treatment. 

Sir Bobert Kane' in some analyses of the ashes of peat gives — 

Alumina 5*41 3-79 1-68 

Sand and silicates insoluble in adds 2*17 2*10 7*68 

and in the first two of these, even if the whole insoluble matter 
was alumina, which is unlikely, the ratio of soluble to insoluble 
would be high. Some of the results obtained from peat ashes by 
Messrs. Kane and SuUivan' point in the same direction. 

In none of the published analyses of coal ashes that I have seen 
are the portions soluble and insoluble in acid analysed separately. 
The analyses have evidently been made either by direct fusion with 
alkaline carbonates (or by treatment with hydrofluoric acid), or by 
treatment with hydrochloric add without further examination of 
the insoluble residue. Ndther of these methods could show the 
difference here noticed, and possibly it would not be so noticeable 
if the treatment with add was peraisted in until nothing further 
would dissolve, as alumina in some forms dissolves with extreme 
slowness although solution may ultimately be complete. In the 
extensive series of analyses of British aigiUaceous iron ores 
from the coal measures by Messrs. Dick and Spiller given by Br. 
Percy,^ most of which have been made by the double method, it 
is observable that in not a single instance does the soluble alumina 
nach more than about one-fourth of the insoluble, and very often 
it is only one-tenth. In this respect the alumina in these ores is 
in much the same condition to that observed in the floors and 
roo&, or it is somewhat more insoluble. In connection with this 
matter Prof. W. Thomson, in a paper on the nature of the sea 
bottom in the deeper parts of the Atlantic and Southern Oceans^, 
considers that the red clay there found is an orgaidc deposit, being 
a residue of the globigerina ooze from which the carbonate of 
calcium has been removed by solution, and suggests that all or 
many clays may be of similar origin. Church, on the other 
band, regards tms red clay as an oxidation product of glauconite,' 
which in its turn is considered by Ehrenbeig to consist of 

^ Ann. Ch. Pharm., c, 297. 
* The Industrial Besonrces of Ireland, p. 37. 

' Beport on the Nature and Process of the Destractive Distillation of Peat^ 
made to the Commissioner for Woods, 1861. 
« Percy's Metallnrgy, Iron and Steel, 210 to 220 (1864). 
> Proc. Roy. Soc., zziii, 32 (1874). 
' Chem. News, xxzi, 199. 
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the stony nudei and silicified sheUs of polythalainifle,^ and if 
this is correct the organic origin of the clay would only be ante- 
dated. All published analyses of clays being made, like those of 
the coal ashes, for other purposes take no notice of the solubility 
of the various constituents, but it seems probable that an exami- 
nation in this direction might throw some light on the subject, 
and I hope shortly to take the matter up. 

The presence of phosphoric oxide in coal ashes is not noticed in 
many published analyses, but as this substance might easily be 
overlooked and determined along with, and as alumina or iron, 
according to the method of analysis employed, ita not being in the 
list of constituents does not necessarily imply its absence, unless 
it is noted as having been looked for. Le Chatelier and Leon 
Durand-Claye' have given analyses of French coal ashes, showing 
from 0*2 to 1*5 per cent., and E. Biley' has found in Welsh coals 
from 0*21 per cent, to 3 per cent of phosphoric oxide in the ash. 
This substance is evidently a plant residue, and is present in 
notable quantity in the strongly caking northern coals, which con- 
tain a much larger quantity than could be introduced by simple 
intermixture of the material of either the floor or roof, whilst it 
seems unlikely that it could be removed from either source by 
solution and be deposited in the coal. It may be observed, indeed, 
that the quantity present in the roofs and floors of the A. A. 
Company's seam is roughly proportional to the quantity of oiganic 
matter present, and that in the floor from the gsdley way the quan- 
tity of this oxide and organic matter nearly corresponds to the 
proportion in the coal itself, and this specimen having the largest 
amount of oxide, the experimental error is reduced. In the ash 
analysis of peat by Sir Bobert Kane (loc. cit.), he found the 
phosphoric oxide to vary from 0*24 to 2*57 per cent., and Dr. 
Honalds^ found in three samples 2 '19-3*56 and 2*82, which shows 
that the phosphorus compounds ofier very considerable resistance 
to removal by solution under circumstances which are probably 
analagous to those under which the coal seams were originally 
deposited. 

1 Jahresb. f. Chem. 1854, p. 885. 

' Bulletin de la Soc. d'Enconrag. ITndustrie National|, 1873. 

» Percy's Metallurgy Fuel, p. 352. 

* Knapps' Technology, by Ronalds and Richardson, vol. i, p. 21. 
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COALS OP THE SOTJTHEEN DISTRICT. 

OSBOBNE WaLLSEKD CoLLIERT. 

Specific gravity of coal, 1*404 ; percentage of ash, 10*20 ; 



Alumina 




... 30*311 




Ferric oxide... 




... 8*68 




lame . • . 




... 1*18 


Soluble in acid 


Magnesia 




... traces. 


40-51 


Sulphuric oxide 




•34 




Phosphoric ,, 




... traces. 




Alumiifi^ 
Ferric oxide... 
Silica 


Company 


... 5*24 
,.. tracea | 
... 54*76 J 


Insoluble in acid 
60*00. 

asant Colliery. 


• 


100*51 


Illawabra Coal 


, Mount Pie 


Specific gravity of coal, 1,354 ; percentage of ash, 8*76 ; 


Analj/ais — 


colour of ash, grey. 


Alumina 




... 34*07 




Ferric oxide... 




... 6-03 




Lime. . . ... 




-82 


Soluble in acid 


Magnesia 




... traces. 


41-75 


Sulphuric oxide 




-51 




Phosphoric „ 




*32 




Alumina 




... 6-50^ 




Ferric oxide... 




... trace& 


Insoluble in acid 


Silica 




... 51*19 r 57-69 


Undetermined a 


udloss 


•66 






100*00 



Bulli Colliery. 
Specific gravity of coal, 1*369 ; percentage of ash, 11*28 ; 
Analyri^ colour of ash, grey. 

Alumina 26*84 

Ferric oxide... ... ... 7*95 

Lime ... «.. ... '67 

Magnesia ... traces. 

Sulphuric oxide '31 



Phosphoric „ 

AliimJTif^ .;. 

Silica 



traces. 
7*60 
66*93 / 



Soluble in acid 
35-77 



Insoluble in acid 
64*53 



100*30 
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Coal Cliff. 
Specific gravity of coal, 1 '378 ; percentage of aah, 10*80 ; 
Anah,sU- odour of ash, greyish white. 



AbiTnina 




... 31-56' 




Ferric oxide... 




... 5-33 




Lime 




•75 


Soluble in acid 


Magnesia 




•60 


38-84 


Sulphuric oxide 




•31 




Phosphoric „ 




•29 

4 




Alumina 




... 3-6n 


Ferric oxide... 




. . . trace& ( Insoluble in add 


Silica 




... 67-41 f 61-02 


Undetermined an 


d loss 
Bei 


-14j 


1 




100-00 




LRIMA. 


Specific gravity of coal, 1*408 ; percentage of ash, 9*40 ; 


Jnalym "^^"'^ ^^ '^ 


greyish white. 


Alumina 




... 18-61] 




Ferric oxide... 
Lime 
Sulphuric oxide 




... 4-68 
-58 
•13 


1 Soluble in add 
^ 24-00 


Phosphoric „ 




... traces. 




Alumina 
Silica 
Undetermined an< 


d loss 


•82 

... 75-05 

-13 


Insoluble in add 

75-87 




10000 



Katoomba. 

With these may be taken the Katoomba coal, as the character 
of thejash is similar, and differs from the other Western coals. 

Specific gravity of coal, 1-400 ; percentage of ash, 10-04 ; 

colour of ash, greyish white. 

• •■ ... ... OD'ZD 



Analysis — 

Alumina 
Ferric oxide... 
Lime 

Magnesia 

Phosphoric oxide ... 

Alumina 

Silica 

Undetermined and loss 



Soluble in add 
37-10 



•98 

traces. 

•30 

•56 

n eo I Insoluble in add 
62-81 



59-58 



•00 > 

•09 j 



100-00 
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These ashes distiTigniBh thamaelveB from those of the noiih in 
oontaiximg much less phosphorio oxide ; the average of the former 
jpring 1*5 per cent, of the latter 0*22 per cent. The ratio of the 
soluble to ike insoluble alumina is greater and the range is also 
greater, especially owing to indnding the inland coals with those 
of the coast^ which by themselves are tolerably uniform. 



The ratios of insoluble to soluble alumina are : — 




Berrima 




1 21-4 


Katoomba 




; 10-9 


CoalcUff 




; 8-7 


Osborne Wallsend 




: 5-7 


Slawaira ..« 




; 6-2 


Blliu 




: 3-6 



There are no analyses of roofisi or floors to compare with these, 
but both, at all events in the case of the last three coals, are 
described as sandstone, and a rock containing so large a quantity 
of alumina as these ashes would scarcely be so described As the 
total alumina varies in them from 35 per cent, to 40 per cent. 
they are richer in that earth than almost any fire-clay. It there- 
fore appears as if the high percentage of alumina, the most of 
which is readUy soluble, is again due to an original assimilation 
by the coal-producing plants. 
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Yalb 07 Clwydd Collieby. 
Specific gravity of coal, 1*328 ; percentage of ash, 9*72 ; 



colour of ash, grey. 



Aliimina 


... 22*91' 




Ferric oxide 


... 1*55 




Lome 


•81 


Soluble in add 


Magnesia 

Sulphuric oxide 
Phosphoric „ 
Alumina 


... traces. 
•17 
•59 

... 14*55' 


26-03 


Ferric oxide 

Magnesia 

Silica 


... traces. 
... 105 
... 58*25 


Insoluble in ac 
73*85 


Undotermined and loss 


•12 










100*00 





176 



INOBGANIG OOHBTITUBNTS OF THB 



EeKBAIOL 

Specific gravity of coal, 1^329 ; percentage of ash, 9*88 ; 

colour of ash, grey. 
AnafytU 



Alumina 




• • • 


2113 1 




Ferric oxide... 




• • • 


1-39 




Lime 




• . • 


•78 


Solnble in add 


Magnesia ... 
Sulphuric oxide 
Phosphoric „ 
Alumina 




• • • 

• • • 

• • • 

• • • 


•61 

•16 

•65 

14-21 


24-61 


Magnesia 
Silica 




• • • 

• • • 


trace. 
61-02 


, Tnflolable in acid 
*■ 75^23 


Undetermined an 


d loss 


• • • 


•16 J 


1 




lOO^OO 





LiTHGOW Valley 

Specific gravity of coal, 1*340 ; percentage of ash, 9*68 ; 

colour of ash, greyish white. 
AnalyaU — 



Alumina 
Ferric oxide. . . 
Xiime ... 

Magnesia 
Sulphuric oxide 
Phosphoric „ 
Alumina ... ... 

Silica 

Undetermined and loss 



... 20-241 


... 1-42 


-74 


... -67 • 


•11 


•64 


... 16-02) 


... 60-21 V 


•05) 



Soluble in add 
23-72 



Insoluble in acid 
76-23 



100-00 



The ashes of these coals show a notable increase in the per> 
centage of silica, as compared with those of the other fields, and 
they diifer also in presenting a much lower ratio of soluble to 
insoluble alumina. The ratios, taking the insoluble as 1, as before, 
are — 

Vale of Clwydd 1 : 1-5 

Eskbank ... ... ... ... 1 : 1*4 

Lithgow 1 : 1*2 

The phosphoric oxide is intermediate in quantity between the 
Hunter River and Southern districts, but^ if we regard the ad- 
ditional quantity of insoluble ash as introduced from extraneous 
sources, it would more nearly approach the former. 
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There still remains to be referred to, the torbanite or kerosene 
mineral, of which New South Wales possesses deposits of incom- 
parable excellence, at Joadja Creek, near Berrima, Hartley, and 
elsewhere. These minerals yield between 70 and 80 per cent, of 
volatile hydrocarbons, and are successfully used both for the pro- 
duction of gas, of which the yield is from eighteen to twenty 
thousand cubic f eet^ having an iUuminating power of about forty 
candles, and for the production of illuminating oils and paraffina 
The seam at Joadja Greek is covered by a thin stratum (9 or 10 
inches) of bituminous caking coal, whilst underneath there is a 
giniilRi' layer of coal of inferior quality, the true floor and roof 
being sandstone rock. The following are analyses of the ash of 
each division of the seam. 

TopCoaL 

Percentage of ash, 6*71. The ash was slightly pink-coloured 
and very voluminous, indeed it occupies about once and a half or 
twice the space of any of the other ashes examined, and nearly 
the bulk of the original coal. 



Analysts — 

Alkalies and chlorine 

Alumina 

Ferric oxide 

Lime ... 

Magnesia 

Phosphoric oxide 

Alumina 

Ferric oxide 

Silica 

Undetermined and loss 



4*05 Soluble in water. 
11-23 
11-55 
•20 
•63 
-92 
2215 

traces. ( Insoluble in acid 
48-86 C 71-01 



1-86 f 

-41 ; 



Soluble in acid 
24-43 



100-00 



Andltfi 



Torbanite, 

Percentage of ash, 10-27 ; specific gravity, 1,098; 
colour of ash, greyish white. 



Alumina 

Ferric oxide... 

Lime 

Magnesia 

Phosphoric acid 

Alumina 

Ferric oxide. . . 

Silica 

Undetermined and \ 


loss 


.. 14-741 
•76 
•30 
•45 
•65 
.. 5^40] 
.. traces. | 
. 77-12 
. -58 J 


Soluble in acid 
16-90 

Insoluble in acid 
82-51 




100 00 
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BoHom Chat. 

Percentage of ash, 22*88 ; ash very densei grey oolonrecL 

AnaljfsU — 

Alkalies 



Ahimina 
Ferric oxide... 
Liime 

Magnesia ... 
Phosphoric oxide 
Ahimina 
Ferric oxide... 
Silica 





. 20-04 1 




1-84 




■28 ■ 




•36 




■44 




7^79 ) 




. traces. >^ 
. 68-63 j 





0'85 Soluble in water. 



Soluble in add 
22-95 



Insoluble in add 
76-42 



100-23 



The ratios of the insoluble to soluble alumina in these ashes 
are: — 



Top coal 
Torbanite 
Bottom coal 



1 
1 
1 



0-5 
2-7 
2-5 



The ash of the upper coal presents in, this respect a great 
difference from all the others examined, whilst the other two are 
very similar. On digesting another portion of the ash of each of 
these coals with hydrochloric acid for four hours, the top coal gare 
6*30 per cent, more of soluble alumina, whilst the bottom coal gave 
almost exactly the same result as before. The ratio with this 
increased solubility would, however, only be 1 : 1, which stUl 
shows a marked difference from all the other coals. 

The similarity in composition of the ashes of the torbanite to 
those of the various coals, including the presence of a notable 
quantity of phosphoric oxide,' does not appear to agree with Mr. 
Skey's conclusion that this mineral is formed by the absorption of 
bitumen by clay.^ He found that clay absorbed bituminous 
matter from petroleum (the quantity is not stated), and became 
black, and ss no such absorption took place with finely divided 
silica, concludes that the reaction is due to the alumina. In this 
sample of torbanite the ash only amounts to 10 per cent, of which 
7 per cent, is silica, and we can scarcely think that the 2 per cent, 
of alumina would suffice for the condensation of so many times its 
own weight of bitumen. It seems probable, rather, that this 
mineral has been formed like coal from plants either of a different 
kind or under peculiar conditions. That the conditions of deposi- 
tion have something to do with it is borne out by the observation 
of Mr. Fell, who has had much to do with the working of the 

1 Ghem. News, zxxi, 16. 
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mineral in this country^ and who informs me that as the *^ cover" 
increases the mineral becomes denser and passes into a slaty coal, 
which does not yield either the same quantity or quality of liquid 
hydrocarbons on distillation. 

It is curious to note what a large percentage of ferric oxide is 
required to communicate a decided colour to the ashes, and it 
appears impossible to judge by appearance of the quantity actually 
present Thus, some of the Newcastle coals with 9 per cent, or 
a little over are decidedly red, whilst the upper Joadja Creek 
coal containing 11 per cent, had only a faint pink colour. Dr. 
Fr. Muck^ observes that if coal ashes contain much lime that 
there may be a large quantity of ferric oxide present without 
communicating its colour, and ascribes this to its being in the form 
of calcium ferric silicate. In the ashes of our coals there is very 
little lime, and yet the iron does not communicate nearly the same 
colour that it does in other instances, as, for example, in brick-dust, 
which is of a very decided red if it contains 10 per cent of ferric 
oxide. 

' Determination of ash in coal, and incineration in general. Zeitschrift 
f. Anal. Chem. xiz, p. 131. Chem. News, xlii, p. 41. 
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Upon the Composirion of some New South Wales 

Coals. 

By A. Ijvbbsidqe, Professor of Geology and Mineralogy in the 

University of Sydney. 



[Bead be/are the R&yaX Soekty qfN.S. IT., 8 December, 2880.] 



The following paper contains the results of an examination into 
the chemical composition of some samples of certain New South 
Wales coaJs, '^ kerosene shale," and of one or two carbonaceous 
minerals which, although they cannot properly be classed with the 
ooaLSp yet can conveniently be included in such a paper as thi& 

I may mention that most of the samples of the coals were col- 
lected by the officers of the Mining Department and were reported 
upon by me to that Department in 1875.^ The proportions of 
moisture, volatile matter, fixed carbon, ash, coke, and sulphur 
only were then determined, as information upon these points is 
quite sufficient for all ordinary purposes. Shortly afterwards, as 
I had the remains of the specimens, I thought it would be 
desirable to determine the ultimate composition, and to ascertain 
the chemical composition of the ashes of these coaJs. 

I particularly wished to see how the New South Wales coals 
compared with those of Europe, and especially with English coals, 
and to do so ultimate analyses had to be made, ie., the amount of 
carbon, hydrogen, nitrogen, etc, had to be determined ; this of 
course necessitated the expenditure of considerable time and 
trouble, but it enabled me to ascertain how the calorific intensity 
of the fuels, calculated from the percentage amounts of carbon and 
hydrogen, correspond with their evaporative powers as determined 
experimentally by means of Thompson's calorimeter. 

The ashes were analysed mainly because it was thought that a 
knowledge of their chemical composition would be of service to the 
metaUurgist as well as of some general scientific interest ; it is of 
oourse of great importance to many metallurgists to know the com- 
position of the ashes of the coal which he uses, since some of the 
constituents may have a bad effect upon the products of his fur- 
naces, and in some cases even render the metal useless for certain 
puipoBe& 

MMods of Analysis, — I may perhaps mention the methods of 
analysiB followed, since it is sometimes of interest to any one going 

^ Annual Report of the Mining Department, 1875, p. 1SZ7. 



162 NEW SOUTH WALES GOALS, 

over similar ground to know what processes were employed ; 
and when it is wished to compare results it is often a great 
advantage to be able to use the same methods The proximate 
analyses were made according to the well known process described in 
Crooke's " Select Methods in Chemical Analysis," p. 368, in each 
case upon about 2 grammes of the freshly powdered coal. 

The sulphur was estimated by heating about 2 grammes of the 
coals with chlorate of potash and strong nitric acid, and then adding 
strong hydrochloric acid ; the solution being largely diluted, fil- 
tered, and precipitated in the ordinary way. 

The specific gravity was determined upon the coal in the form 
of a coarse powder; the powder was allowed to soak in the specific 
gravity bottle, placed in a warm place, until air-bubbles ceased to 
be evolved, when cool the second weighing was proceeded with. 

All the determinations were made in duplicate. 

The carbon and hydrogen were determined by combustion with 
lead chromate in a current of oxygen ; it was found that when 
cupric oxide and a current of oxygen were employed that the carbon 
was liable to be understated. The nitrogen was determined in the 
ordinary way by the soda-lime process. 

Calculated calorific intensity and evaporative power. — ^The 
theoretical evaporative power was determined experimentally by 
means of Thompson's calorimeter, for a description of which see 
Dr. Perc/s Metallurgy, voL i, p. 541. The results given are the 
means of several experiments. The calorific intensity was calcu- 
lated according to the formula given by the same author, p. 537. 

On examining the two sets of results, i,e., the calculated calorific 
intensity and the calculated evaporative power as determined by 
the calorimeter, it will be at once apparent that they do not in all 
cases place the coals in the same order — there is no doubt that other 
things besides the absolute quantities of carbon, hydrogen, oxygen 
and ash, influence the production of heat and help to determine 
the value of a coal — we as yet really know very little as to how 
the combustible elements are combined in coals, or whether there 
are dificrences in the mode of such combination in different coals 
— it is most probable that there are — but we do know that there are 
considerable variations in the mechanical structure of coals, which 
must necessarily influence the rate of combustion and the amount of 
heat generated. 

It is a well-known fact that many commanders of steam vessels 
belonging to the Boyal Navy, the great Mail Companies, and to the 
Intercolonial lines prefer southern to northern coal, although the 
former contains more ash, the disadvantage of the greater proportion 
of ash is considered to be counterbalanced by the fact that the 
southern coal bums uniformly and does not form a cUnker : but 
when it is desired to get up steam rapidly, then the rich northern 
coal is prefeiTcd. 
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In the report ' to the Mining Department upon the theoretical 
evaporative power of certain coals, I pointed out that " these re- 
sults represent the theoretical, calorific, or evaporative power of the 
samples, t.c., the weight of water which would be converted into 
steam by the complete combustion of one pound of each of the 
various coals respectively." 

'' It must, however, be clearly understood that the actual heat- 
producing or evaporative power of a coal obtained in practice, 
depends very greatly upon the size, construction, and form of both 
furnace and boiler, as well as upon the method of firing or burning, 
and upon many other equally obvious circumstances; it will, 
therefore, be apparent that the results can only be rigidly com- 
pared when the conditions under which the fuels are burnt are 
alike, as was the case in the experimental trials." 

Analysis of the Ash. — ^The ash was prepared for analysis by 
incinerating the powdered coal in a muffle furnace at a dull red 
heat ; in order to obtain the ash as expeditiously as possible from 
a fairly large quantity of coal, a tray 10 x 6 x 1 inch deep, made 
out of stout platinum foil, was used for the incineration. 

The ash was rendered soluble by direct fusion with the mixed 
alkaline carbonates, and proceeded with in the usual manner for 
silica, alumina, iron, lime, &c ; the alkalies were determined in 
separate portions by Dr. J. Lawrence Smith's process, ».^.,l>y 
fusion with calcium carbonate and ammonium chloride. 

The phosphoric and sulphuric adds were also determined in 
separate portions of the ash ; as the proportion of phosphoric acid, 
where present, was shown by the qualitative tests to be small, 
the molybdic acid process was employed, about two grammes weight 
of ash being taken in duplicate in each case. 

NORTHERN DISTRICT. 

Waratah Colliery. 
A GOOD firm, bright coal, with well-marked lines of lamination, 
bright layers preponderate. Fracture fairly even, breaking into 
cuboidal masses. Layers of fibrous '^mineral charcoal" or '* mother- 
of-coal" in between the bright layers; these are also to be observed 
in nearly all the other coals. 
Specific gravity, 1*303. 

Proximate Analysis, 

Moisture 2'21 

Volatile hydrocarbons 36'70 

Rxed carbon ^.^^ | Coke, 59 '97 per cent. 

Sulphur 1*12 

10000 



^ Beport of the Mining Department, Sydney, 1877, p. 207. 
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Coke. — Good, firm, bright and silvery lustre, well swoUea up, 
with small cauliflower-like excresoenses. 
A^. — ^Loose and flocoulent, reddish colour. 



Carbon ... 

Hydrogen 

Oi^ffen ... 

Sulphur... 

Nitrogen 

Ash 



Uhimaie Analyna, 



81-06 Dried at 100^ a 
5-81 
6-52 
1-14 
1-23 
4-24 



100-00 



The calorific intensity calculated from the above is 8,271 unita 
According to experiments with the calorimeter 1 lb. of this coal 
would convert 14*3 lbs. of water into steam. 



Analysig qf Ash, 




Silica 




• •• • • • 


... 47*30 


Alumina 




• • • « • • 


... 35-58 


Iron seaquioxide 




• • • • • • 


... 9-67 


Manganese ... 




• ■ ■ • • • 


... absent 


Lime ... 




• • • • • • 


... 4-95 


Magnesia 




• • • •« • 


•30 


Potash 




• • • • • • 


... 1-92 


O vLUv • ■ • • • • 




• • • • • • 


•05 


Phosphoric acid 
Sulphuric add 




• • • • • • 


... trace 




• •• • • • 


... 1-20 



100-97 



Nodular Coal, — A smooth, rounded, nodule of anthracitic coal 
from the Waratah mine ; about 2 inches in diameter, harder 
than the ordinary coal, in which I understand it was found 
embedded — the rounded form is apparently not due to attrition or 
the action of running water ; but appears to be of a concretionaiy 
nature. 

On being struck with a hammer the mass flew to pieces, as if it had 
been in a state of strain or tension; the fragments were small and 
showed conchoidal fracture surfaces. I believe that these nodules 
are sometimes met with of much lai^r size. 

Specific gravity, 1 -294. 



Proximate 

Loss at 100" C. 
Volatile hydrocarbons 
Fixed carbon 

Sulphur 


Aifwlyna. 

• • • • • • 

• • • A • • 

• • • • * • 

• • • • • • 

• » • • • • 

a 


... 332 
^.. 32-41 
... 62-35 
... 1-72 
•19 




99-99 
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UUimate Atudysia, 







... 83-828 DriedatlOO^a 






... 5-437 






... 8-236 






•190 






•530 






... 1-779 




100*000 



Carbon ... 
Hydrogen 
Oxvffen ... 
SnhmnT ... 
Nitrogen... 
Ash 



It will be noticed that the amount of ash is much less than in 
the ordinary coal from this mina 

Cardiff Mine, Lake Maoquabie. 

A brighti firm, and compsMst looking anthradtic coal; when 
struck emits a dear ringing sound, very unlike the dull sound 
given out by soft and friable varieties of coaL 

Across the joints and planes of stratification it breaks with 
a somewhat splinteiy and oonchoidal fractura 

Tough, and does not yield readily to pressure. 

Does not soil the fingers ; no mother-of-coal or mineral charcoal 
observed. When ignited, decrepitates somewhat, and bums with 
but a small amount of flama 

A few scattered grains of pyrites were observed in the sample, 
but the total amount of sulphur present^ as shown by the following 
statement of percentage composition, is below the average : — 

PraxirMUe Analysis.* 
Hysrosoopic moistore 
Vouttile matter 



Sulphur 
Fixed carbon 

Onll ... a . . 



1*853 
43-354 
•348 
49-486 

4-944 

99-985 



Coke, — 54-430 per cent., bright in lustre, and fairly well 
BWoUen up. 

Ash, — Grey, loose ; contains traces of copper. 

Ultimate Analysis, 

IndiuiTe of 



Carbon 

Hydrogen 
Oxygen ... 
Nitrogen ... 
Solphur 

^xBu . • . ... 

Hygroscopic moisture 



Specific gravity, 1 -286. 



moiatare. 

80-727 
4-303 
6-816 
1-009 
•348 
4-944 
1-853 

100-000 



Exdasive of 
moisfeiiTCi 

82-251 
4-384 
6-945 
1-028 
0-354 
5-038 



100-000 



* Report to the Department of Mines, A. liversidge, 1876, p. 184. 
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TUe calorific intensity calculated 


from the 


above results is 


7,857 units. 










Analysis of Ash, 






Silica 4 


/ 
1 • • 






38-360 


Copper 


i • • 






trace 


Alumina 


t • • 






35-575 


Iron sesquioxide ... 


» • 






9-278 


Manganese protoxide 


■ • • 






2-606 


liime 


• • 






8-050 


Magnesia 


■ • • 






1080 


Potash 


k • • 






-593 


Soda 


• • 






2-259 


Phosphoric acid . . . 
Sulphuric „ 


1 ■ • 






•240 


• • 




— 


2-255 




100-296 



The presence of copper is rather an unusual occurrence in coal 
ashes ; the copper probably existed as copper pyrites. An exami- 
nation for gold was made upon this ash, but without success ; the 
ash from some 30 or 40 lbs. weight of coal was tested. 

Anvil Creek. 

Structure laminated, but compact ; not so much mother-of-coal 
present as in that from the Waratah Mine. Breaks into cuboidal 
masses. Does not readily soil the fingers. 

Specific gravity, 1 -323. 

ProodmcUe Analysis, 
Moisture ... 
Volatile hydro-carbons 

Fixed carbon 

Aah 

Sulphur 



1-74 
41*10 
47-90 



7 -80 I ^^® ^^ '^^ ^^ ®®'^** 
1-46 



100-00 



Coke, — Good, firm, bright silvery lustre, not much swollen up. 
Ash — White. 



Dried at 100' C. 

Carbon 

Hydrogen 

OxYg&n 

Sulphur 

Nitrogen 

Ash ... 



Ultimate Analysis, 



77 15 
6-91 
6 07 
1.48 
1-46 
7-93 

100-00 



tDalculated calorific intensity, 8,009. 

By experiment with the calorimeter 1 lb. of this coal would 
convert 12-65 lbs. of water into steam. 
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Analysis of Ash. 




Silica 


... 48-70 


5016 


Alumina 


... 3884 


40-50 


Iron seaqoioxide 


... 2-71 


200 


Manganese 


... traces 


traces 


Lime 


... 6^20 


410 


Magnesia 


•70 


•32 


Potash ... 


... 213 


202 


oocia ••• •«• *•• 


•43 


•12 


Phosphoric acid 
Sulphuric acid (SO.) 


trace 


trace 


•85 


•56 


J-iUHO .•• .•• (•• 


•44 


•22 




10000 


100^00 



The second analysis was made upon a specimen from a different 
part of the seam. 

Russell's Mine. 

Made up of alternate bright and dull laminse, which merge one 
into the other irregularly, giving the coal a streaky appearance 
quite distinct from the laminated appearance of a cosd made up ot 
well defined bright and dull layers. The bright layers have a 
very brilliant pitchy lustre. Fracture somewhat oonchoidal. 
Does not soil the fingers. 

Specific gravity, 1^2 74. 



Proximale Analysis, 

Moisture ... 
Volatile hydro-carbons 
Fixed carbon 
xvsn ... ... 

Sulphur ... 



185 
44^09 

^2-70 I ^^^®' ^^'^ P®' ^®^*- 
1-41 



100-00 



Coke, — Good, firm, bright silvery lustre, with cauliflower-like 
ezcrescenses. 

Ash, — Loose, colour red, but paler than the Waratah coal asL 

Dried at lOO' C. 

Uhimate Analysis, 

Carbon 77^37 



Hydrogen 
Oxvffen 
Sulfur 
Nitrogen 
Ash ... 



6*48 
10-46 
143 
151 
2-75 

10000 



Calculated calorific intensity, 8,034. 
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By experiment with the calorimeter, 1 lb. of this ooal would 
convert 13*21 lbs. of water into water. 



Anaih^9i8 


«/ 


Ash. 




Hilica 


• • • ••• 


... 4430 


Alumina 






... 38-65 


Iron seaqoiozide 






.. 7-85 


Manganese 






... absent 


liime ... ... 






... 5-06 


Magnesia 






•49 


Potash 






1-37 


Soda ... ... ... 






Dl 


Phosphoric add 
Solphnrio add 






.. alwent 






... 1-84 


A^^Bo ••• ••• ■•• 






•44 






10000 



Gbeta. 

In appearance very similar to the Waratah coal, but with less 
motherof-ooaL Does not soil the fingers; strealcy appeazanca 
Eracture oonchoidal across the layers. 

Specific graviiy, 1*287. 

Proximate Analysis. 

Moistore 2*25 

Volatile hydro-carbons 39*21 

^""T :;: ::: i:^J!cok«67-i3 per cent. 

Snlphnr 1*41 

100*00 



Coke. — ^Qood, firm, not quite so bright as the former, bnt 
rougher in in the grain and more swollen up. 

Ash. — ^Loose, buff-coloured. 

Dried at 100' 0. 

UUimate Analysis. 



Carbon 

Hydrogen 

Oxygen 

Salpnur 

Kitrogen 

Ash ... 



78^1 
6*00 
9-34 
1*44 
1*43 
2*78 

100-00 



Calculated calorific intensity, 8,208. 

According to experiments with the calorimeter 1 lb. of this coal 
would convert 13*21 lbs. of water into steam. 



-zr- 
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Analifsis of Ash. 




Silida 


■ • « 


• • • • • ■ 


... 48-14 


Alumina 


• •• 


• • * ••• 


... 39*99 


Iron seaqnioxide 


• • • 


■ • • • ■ • 


... 4*40 


Manganese ... 


• •• 


• • • • • ■ 


...- absent 


lime 


• • • 


• • • • • • 


... 5-96 


Magnesia ... 


* • • 


* • • • • « 


traces 


Potash 


• • « 


• • • • •• 


•82 


Soda ... 


• • • 


• ■ • • • • 


•19 


Phosphoric acid 


• • • 


• • « • • 


... trace 


Solphnric add 


• • • 


■ • • • • • 


•77 




100-26 



Wallsend. 

A bright coal; laminated structure well marked; breaks into 
irregular cuboidal fragments. Does not soil the fingers readily. 
Contains a little fibrous mineral charcoal, or mother of coal. 

Specific gravity, 1 *333. 

Proximate Analysis. 
Moisture 2*75 



Volatile hydro-carbons 
Fixed carbon 
^Hn ... .. > 
Sulphur 



3417 
67-22 

1-22 
100*00 



7*22 1 

4*64 I ^^® ^^'^ ^^ ^^^^ 



Coke. — Much the same as from the Greta coal, but with large 
cauliflower-like excrescences. 

Ash. — Of a pinkish shade, being white mixed with reddish 
particles. 

Dried at 100' C. 

Ultimate Analysis. 

Carbon 79*96 

Hydrogen 6*26 

Oxygen ... ... ... ... ... 7*08 

Sulphur 1^25 

D^itrogen ... ... ... ... ... *68 

^LBU •■• •*• ••• ••• ••• «»• •» w 4 



100*00 



Calculated calorific intensify, 8,323. 

According to experiments with the calorimeter 1 lb. of this coal 
would convert 13*21 lbs. of water into steanu 
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Analj/sis 


of Ash. 






Silica 






... 39-30 


Alumina 








. 25-24 


Iron sesquioxide 








. 2602 


Iblanganese ... 








1-03 


Lime... 








4-35 


Magnesia 








. .30 


Potoah 








traces 


Soda... 








»> 


Phosphoric acid 
Sulphuric acid 








•12 








4-51 






100-87 



Ageicultural Company's Mine, Newcastle. 
Very similar to the Waratah coal, but a shade less bright. 
Breaks into irregular cuboidal fragments. Does not soil the fingers. 
Contains films of mineral charcoal 
Specific gravity, 1-297. 

Proximate Analysis, 
Moisture 2*20 



Volatile hydrocarbons 
Fixed carbon 

^X8Q « a I ... 

Sulphur 



33-60 

^5-35 I ^^^ ^'^ P®' ^^*- 
1-33 



100*00 



Coke, — ^A good firm coke ; very large cauliflower-like excresoenses. 
Ash — Heavy, white. 
Dried at 100° C. 

Ultimate Analysis. 



Carbon 




78-76 


Hydrogen 




6-34 


Oxygen 

Sulphur 




7-28 




1-36 


Nitrogen 




•79 


^XoXl *■• «•• ••• ••• ••• 




5-47 


Calculated calorific intensity, 8,235. 


100-00 






By experiments with the calorimeter 1 lb. of this coal would 


convert 12*92 lbs. of water into steam. 






Analysis of Ash, 






Silica ... 




50-05 


Alumina ...^ 




34-90 


Iron sesquioxide 




13*81 


Manganese... 




traces 


Lime 




-56 


Magnesia ... 




•00 


Potash 




•19 


oooa ... ..• ••* ... ... 




•02 



Phosphoric acid 
Sulphuric acid 



absent 
106 

100-59 



".-^ 
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WESTERN DISTRICT. 

BOWENFELLS. 

' Dull lustre, rather strongly laminated ; laminse of bright ooal 
veiy thin. Does not soil the fingers. Fracture is in parts large 
oonchoidaL 

Specific gravity, 1 '399. 

Proximate Analysis. 

Moisture 

Volatile hydro-carbons 



Fixed carbon 
Ash ... 
Sulphur 



2-36 
28-35 
56-54 
11-40 

1-35 

100-00 



Coke, — Does not cake ; only a loose and incoherent black 
powder left. 

Ash. — Heavy, white. 
Dried at lOO** C. 

Ultimate Analysis. 

Carbon 

Hydrogen 

Oxygen 

Sulimur 

Nitrogen 

Ash 



Calculated calorific intensity 7,245. 

According to experiments with the calorimeter 1 lb. of this coal 
would convei*t 12-65 lbs. of water into steam. 





... 70-72 




5-65 




9-65 




1-38 




•93 




... 11-67 




100-00 



Analysis of Ash. 




Silica 


• • ■ 


• • • 


... 6915 


Alumina 


• • • 


• ■ • 


... 29-69 


Iron sesqnioxide . . . 


• •• 


• • • 


•63 


Manganese 


• ■ • 


• ■ ■ 


traces 


Lime... 


• • « 


• • • 


•25 


Magnesia 


* • • 


• • • 


trace 


Potesh 


• •• 


• • • 


•36 


K3^^vUv* •■ ••• ••• 


■ • • 


• • • 


•32 


Phosphoric acid (PaO,) 
Sulphuric acid (SO.) 


■ • • 


• • ■ 


•09 


• • • 


• • • 


•22 



100-71 



ESKBANK. 

A good compact coal ; soils the fingers ; lustre dull ; laminee 
not well defined, 

Specific gravity 1 •SSS.^ 
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Proximate Analysis. 
Moisture... 



j«Jk^^aBW*ajk«« ... .. ... 

Volatile hv dro-oarbonii . . . 
Fixed carbon 

Sulphur 


... 33-56 
... 49-97 \ 
... 12-91 \ 
1-57 


Coke, 62*88peroentb 




100-00 




Coke, — Fair, but rather tender. 

Ash, — Brilliant white colour. 

Dried at 100*' C. 

Zntimate A\ 

Carbon 

Hydrogen 

Ojn^gen 

Salphur 

Nitrogen 

Ash 


^alysis, 

• • • • • • 

• • ■ ■ ■ • 

• ■ • • • ■ 

• • • • • • 

• ■ • • • • 

• • • • • • 


7230 

5-43 

6-65 

1-60 

-86 

1317 


• 


100-00 



Calculated calorific intensity, 7,426. 

By experiment with the calorimeter 1 lb. of this coal would 
convert 12-65 lb& of water into steam. 



Analysi 


*o/J 


JSh. 






Silica 


Vr 






62*15 


Alumina 








29-43 


Iron Besqnioxide ... 








1-20 


Manganese 








traces 


lime 








1-36 


Magnesia 








1-73 


Potash 








210 


Soda 








•19 


Phosphoric acid ... 
Sidphuric ,, ... 








•05 








112 


Loss 








•68 




100-00 



Vale op Clwydd. 

A compact coal ; rather bright on the whole, the bright 
layers being fairly numerous ; fracture irregular ; a fireah sur&ce 
does not soil the fingers. 

Specific gravity, 1-323. 

Proximate Analysis. 
Moisture 2*10 



Volatile hydro-carbons 
Fixed carbon 

^jLoU •»• •*• ••• 

Sulphur 



33-36 

^:|g I Coke, 63-18 per cent, 
1-37 



100-00 



^ 
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Coke. — ^Hard, compact, and fairly lustroua 

Ash, — Of a very feeble grey tint 

Dried at 100* C. 

Uhimate Analysis. 

Carbon 69*86 

Hydrogen... ... ... ... ... 5*82 

Oxygen ... ... ... ... ... 11*89 

Sulfur 1*40 

l^itrogen ... ... ... ... ... 1*02 

^'*" ... ... ... ... .«. Jiv vX 



10000 



Caicolated calorific intensity, 7,138. 

According to experiments with the calorimeter, 1 lb of this coal 
would convert 12*10 lbs. of water into steam. 





Analysis of Ash. 






Silica 


» •« • 


• • • 


* • • 


• • » 


59*56 


Ainmina .. 


• • • • 


• • • 


• • • 


• •• 


37*36 


Iron sesqmoxide ... 


• • • 


• • • 


• • • 
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Manganese 


»• • 


■ • • 


* • • 


• • • 


traces 


liime 


» •• • 


• • • 


• • ■ 


• • • 


•53 


Magnesia .. 


• ■• • 


■ • • 


• •• 


• • « 


traces 


Potash 


• •• • 


• • • 


• ■ • 


• ■ • 


» 


Soda 


• * • • 


t • ■ 


• • • 


• •• 


ft 


Phosphoric 


acid ... 


• • • 


• • • 


• • • 


*» 


Sulphuric 


„ (SO.) 


■ • • 


• • • 


• ■ • 


39 


Loss 


• • • 


• • • 


• • • 


*18 



10000 



LiTHGOW Valley. 

Has much the appearance of the Yale of Clwydd coaL Does 
not soil the fingers. 

Specific gravity, 1 '329. 

FroximcUe Analysis. 

Moisture 1*95 

Volatile hydro-carbons 
Fixed carbon 

Aah 

Sulphur 



3418 

10*12 j Coke, 62*46 percent. 
1*41 



100*00 

Coke. — ^Hard, compact, and fairly lustrous — about the same as 
the last 
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AsL — ^WWte in colour. 
Dried at lOO** C. 



Ultimate Analysis 



Carbon 
Hydrogen.. 
Oxvcen 
Sulphur .. 
Kitrogen .. 
Ash 



69-41 
610 

11-70 
1-44 
1-03 

10-32 

100-00 



Calculated calorific intensity, 7,206. 

According to experiments with the calorimeter, 1 lb of this coal 
would convert 12 -10 lbs. of water into steam. 



Analysis of Ash. 






Silica 


• • • • • • 


• • • 


59-10 


Alumina 


• • • • • ■ 


• • • 


38-95 


Iron aesquioxide ... 


• • • • > • 


• • • 


•40 


Manganese 


■ • • ■ * • 


• • • 


traces 


Lime 


« • • • • • 


• • * 


•85 


Magnesia 


• • • • • • 


• • • 


•30 


Potash 


» • • > • • 


• • • 


traces 


Soda 


• > • • • • 


• ■ • 


»> 


Phosphoric acid (PaO,) 


> • • • • k 


• • • 


•20 


Sulphuric acid (SO,) 


■ • • • ■ • 


• ■ • 


•43 




100-23 



SOUTHERN DISTRICT. 
Mount Kembla. 

A coal of medium brightness, with laminated structure, break- 
ing with a granular surface in places; splits readily along the 
planes of lamination. The bright layers are tender, and break into 
small pieces with conchoidal surfaces. 

Specific gravity 1*363. 

Pt'oximate Analysis. 

Moisture ... 

Volatile hydrocarbons 



Fixed carbon 
Ash 
Sulphur . , . 



1-50 

19-74 

67 18 

10-72 

•86 

100-00 



Coke. — Coal does not cake, therefore no true coke formed— a 
dull black fritted mass only is left 
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Ash, — Brilliant white colour. 




Dried at 100' C. 






Ultimate Analysis, 




Carbon 




80-67 


Hydrogen... 




5-30 


Oxygen ... 




1-58 


Sulphur ... 




•87 


Kitrogen ... 




•70 


Anh 




10-88 



100-00 



Calculated calorific intensity, 8,276. 

According to experiments with the calorimeter, 1 lb. of this coal 
would convert 13*21 lb& of water into steam. 

Analysis of Ash, 



Silica 


• • • 


• • • 


• • • 


52-67 


Alumina 


• • • 


• • • 


• • ■ 


43*55 


Iron seaquoizide ... 


• • • 


• • • 


• • • 


-95 


Manganese 


* • • 


• • • 


• • • 


traces 


liime 


• • • 


• • ■ 


■ • • 


1-35 


Magnesia 


• • • 


t • • 


• • • 


•60 


Potash 


• • • 


• • • 


• • • 


•16 


Soda 


• • • 


• • • 


• • • 


•27 


Phosphoric acid (P.O.) 


• • • 


■ ■ • 


• • • 


•17 


Sulphuric acid (SO,) 


* • • 


• • • 


• • a 


•79 




100*40 



Mount Keira Coal 

Possesses much the same characters as the last, only soils the 
fingers rather more readily. 

Specific gravity, 1 *379. 

Proximate Analysis, 

Moisture 1*15 

Volatile hydro-carbons ... 23 *61 

Fixed carbon 64*66 )_ , ^^ ^^ 

ABh 9.70 { Coke, 74-36 per cent 

Sulphur *99 

100*00 



Coke. — Hard, fairly lustrous, and much swollen up, with cauli- 
flower-like excrescences. 

Q 
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Ash, — Loose, brilliant white colour. 

Dried at 100' C. 

Ultimate Analysis, 

Carbon 

Hydrogen 

Oxygen 

Sulphur 

Nitrogen 

Ash 


... 78-82 
... 517 
3-87 
... IW 
... 1-33 
... 9-81 


• 


100-00 



Calculated calorific intensity, 7,983. 

According to experiments with the calorimeter, 1 lb» of this 
ooal would conyert 12*92 lbs. of water into steam. 

AncUysia of Ash. 

Silica... ... ... ... ... ... 53^X) 

Ahimina 46*88 

Iron sesquioxide traces 

Manganese absent 

juime ••• ••• ... .«• ••• ... uHcoo 

Magnesia ... ... ... ... ... », 

Potash ) .III 

Soda { "^ 

Phosphoric acid absent 

Sulphuric ,1 ... ... ... ... ft 

JbJvBB ... ... ... ... ... •*• XM^m 



100-00 



This ash practically answers to the formula A1,0,, 2 SiO,. 

Berrima. 

A good firm coal, but more tender than the others. The bright 
ayors present in fair proportion. 

Specific gravity, 1 -364. 

Proximate Analysis, 

Moisture 1*70 

Volatile hydro-carbons 



Fixed carbon 

Ash 

Sulphnr 



32*78 
53-84 
10 
1*28 

100*00 



-to I ^^^ ^"^ ^^ ^^^ 



Coke, — Bright and lustrous ; very much swollen up. 
Ash,— White. 
Dried at 100* 0. 
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VUimaU Analyaia. 



Carbon 

Hydrogen 

Oxvsen 

Snij^ur 

Nitrogen 

Ash ... 



89*92 

4-55 

13*09 

lao 

•66 

10-58 

lOO-OO 



Calculated calorific intensity, 6,653. 

According to experiments with the calorimeter, 1 lb. of this 
coal would convert 11*82 lbs. of water into steam. 

Analysia qfAsh, 



iMUCA ... •.« ... 




... 67-45 


Alumina 




... 31-00 


Iron sesquioxide 




•40 


Manganese protoxide 




•16 


Lime ... 




•15 


Potash 




•24 


I^W^Uk ••> •■• ••• 




•18 


Phosphoric acid 
Sulphnric „ (SO.) 




... trace 




•06 


1>^JPP •»• ••• ••• 


» ■ • ■ • V 


•36 




10000 



Nattai. 

' A hard, compact, lustrous anthracitic coal, slightly stained in 
parts with iron oxide, which looks as if it had been derived from 
ihe decomposition of iron pyrites ; but, contrary to what was 
expected, hardly a trace of sulphur was found to be present. 
AnT^tes w4h the coal maf have originaUy oontainJ^ muat 
have practically undergone complete decomposition and removal 

Anthracitic coals generally occur in places where the coal 
measures have been more cr less disturbed or changed, i.e., in 
places where there is considerable contortion of the strata, and 
also where there are intrusive metamorphic or igneous rocks. 
Probably this particular specimen came from a portion of a senm 
which had been affected by one of the intrusions occurring in 1<he 
district. 

FroodmaU Analysis, 



Loss at] 00° C. 
Volatile hydro-carbons 

Fixed carbon 

Ash 

* * oaa ••• «•• »•• 

Sulphur ... ... 



3-287 
4*337 
87*959 
4-416 
trace 



I Coke, 



92-375 



99-999 
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Ultimate Analysia, 



Carbon 

Hydrogen 

OxYffen and nitrogen 
Sulpnur 



91-246 
3-605 
0-583 
trace 
4-566 

100-000 



Calculated calorific intensitj, 8,590. 
The ash of this coal was not analysed. 

BULLI. 

The following analysis was made by Mr. Richard Smith, of the 
Metallurgical I^boratoiy in the Boyal School of Mines, London ; 
it has been recalculated to correspond with the others. 

Specific gravity, 1'471. 

Proximate Analyaie. 

w a vor ••• «•• ••. ••• ••• A aa9 

Volatile hydro-oarbons, &c 23-65 

Fixed carbon 61*61 

^aAU ••• ••• ••■ ••• ••» •■• AOAf 

Sulphur -54 

100-00 

The theoretical calorific or evaporative power, that is, the wei^t 
of water converted into steam by 1 lb. of the coal, as determined 
by experiment with the calorimeter is 12-21 lbs. A second 
experiment gave a like result. 



Ultimate Analysis, 

Carbon 

Hydrogen 

Oxvffen and nitrogen 
Sulpnur 

A ah 

Water 



75-67 
4-70 
4-99 
0-54 

1317 
1-03 

100-00 



The colour of the ash is reddish white. 

When the portion of the powdered coal is heated in a closed 
vessel, the gases evolved bum with a yellow luminous, somewhat 
smoky fiame, and a slightly lustrous coherent coke is left^ whidi 
differs little in bulk from the original coal. 

I have inserted the following analysis here for convenience, 
since it is too short a matter to publish separately. 
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Allora, Queensland. 
A specimen of coal from near to Allora, a small township on 
the Dalrymple Creek, about 14 miles from Warwick. 
Specific gravity, 1-284. 



Proximate Analysis. 
Loss at 100" C 


.. 6-75 


Volatile hydro-carbons 


... 44-38 


Fixed carbon 


... 40-59 


Aiih 


... 8-02 


Sulphur 


•66 




10000 



The coal is bright, with almost a jet-like lustre ; in parts very 
firm and compact ; free from earthy layers ; does not soil the 
fingers ; breaks with a well marked conchoidal fracture. 

The following tables Nos. 1, 2, and 3 are reproduced from my 
report to the Government, and the remarks upon them are practi- 
cally the same as those which appeared in that report, but with 
such alterations as are rendered necessary by the additional 
information yielded by the examination of further specimens. 



TABLE L 

NoRTHSKK District Coals. 

ProxhnaU Constituents. 



Name of Ck>Uieiy. 



Mois- 
ture. 



VolatOe 

hydro- 

carboDB. 



Fixed 
carbon. 



Ash. 



Sul- 
phur. 



Sp.gr. 



Coke. 



BuMelTB 

Greta 

Waratah 

Wallflend 

OudUrUine 

A. A. Ck>y's Mine, Newcastie. 
Anvil Creek 



1-85 


44-09 


49-96 


2-70 


1-41 


1-274 


2-25 


89-21 


64-41 


272 


1-41 


1-287 


2-21 


86-70 


65-82 


415 


1-12 


1-308 


2-76 


8417 


57-22 


4-64 


1-22 


1-338 


1-86 


4335 


49-49 


4-94 


■34 


1-286 


2-20 


83-00 


57-52 


6-85 


1-83 


1-297 


1-74 


41-10 


47-90 


7-80 


1-46 


1-323 



52^ 
6713 
69-97 
61-86 
64-43 
62-87 
6670 



The coals in the above table are arranged in order, according to 
the amount of ash present, the first of the series containing the 
smallest, and the last the largest weight of ash. With the excep- 
tion of the specimens from Anvil Creek and the Cardiff Mine it is 
rather interesting to note that the proportion of fixed carbon in- 
creases with the increase in the amount of ash — the proportions of 
volatile hydro-carbons naturally undergo a corresponding diminu- 
tion. 
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Speaking generally, the coals which yield a large percentage of 
volatile hydro-carbons may be said to be the best adapted for the 
manufacture of gas. 

It will also be at once apparent that the specific gravity in 
most cases affords a very good indication of the quality of the 
coal. As a general rule, ordinary coals which possess a high 
specific gravity contain a large proportion of ash. 



TABLE n. 

Western Distkict Coals. 

ProadmaU ConstUuentg. 



Name of Colliery. 



Loss at 
100^ C. 



Volatile 

hydro- 

earbooB. 



Fixed 
Carbon. 



Ash. 



Sulphur 



Sp. gr. 



Coke. 



Walkrawang . 

Do. 
Vale of Clwj'dd 
Lithgow Valley 
Bowenfells . . . 
Eskbank 



1 1*05 


27-26 


61*86 


8-94 


• • • • 


1-308 


1-51 


88-24 


65-74 


9*50 


■ • • ■ 


I'SSS 


210 


S3 85 


53-38 


9-80 


137 


L323 


1-95 


34-18 


62^4 


10-12 


1-41 


1^29 


2S6 


28-35 


66-54 


11-40 


1-35 


1*899 


2*00 


33-66 


49-97 


12-91 


1-57 


1*336 



70-10 
66-S« 
63-18 
62-46 
None 
62-88 



It is noticeable that the quantity of ash yielded by these western 
coals is much greater than is yielded by the northern ones, also 
that the specific gravity is higher as a rule. 

The ash in all the specimens examined is white and denae^ 
whereas many of the northern coals yield ashes of a buff or red 
tint, which are often quite loose and fiocculent. 

It is a common opinion that the relative amounts of sulphur 
present in different coals can be approximately estimated by the 
redness of the ash — on the supposition that the whole of the sul- 
phur exists in the coal in the form of iron pyrites — but such is not 
the case ; on referring to the analyses on the Northern District 
coals, it will be seen that some of the coals which left pure white 
coloured ashes contained the largest amount of sulphur, and 
that others which left red ashes contained the smallest quantity 
of sulphur. 

Sulphur may be present in coals in various forms — either in 
combination with iron as pyrites, which is the most common form 
of all — as sulphuric acid in combination with the inoi^ganic con- 
stituents of the coal, such as alumina, lime, magnesia, or potash ; 
or it may even exist in the form of organic compounds. 
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TABLE ni. 

SouTHERK District Coals. 
Proxhnaite ConstUuenta, 



Name of GoIIieiy. 



Loisat 
lOO'C. 



Volatile 
hydro- 
carbon. 



Fixed 
Carbon. 



ABh. 



Sulphur 



Sp. gr. 



Coke. 



Nattal 

Mount Keira 

Benrima 

Mount Kembla.. 



8-28 


484 


87-96 


4-41 


trace 


• • 


115 


23-61 


64-65 


9-70 


•99 


1-879 


1-70 


8278 


53-84 


10-40 


1-28 


1-364 


1-60 


19-74 


67-18 


10-72 


■86 


1-863 


108 


28D5 


61-61 


1817 


•54 


1-471 



92-87 
74-85 
64-24 
none 
7478 



In order that an opinion may be formed with regard to the coals 
of New South Wales, it will perhaps not be amiss to compare them 
with some of those produced in various parts of Great Britain. 

In the first place, the proportion of ash in a coal |s a matter of 
the greatest importance ; the value of coal as a fuel depends to a 
great extent upon the smallness of the quantity of non-combustible 
matter which it contains ; if the amount be very large the coal will 
be perfectly worthless ; but for some purposes, as Dr. Percy states, 
— " A certain amount of inorganic matter in coal is sometimes 
beneficial in preventing its too rapid combustion in the furnace^ 
On this account a kind of coal called * brasils,' which occurs in the 
middle of the Tenyard coal in South Staffordshire, is preferred for 
reverberatory furnaces by some smelters in Birmingham."* 
Neither must the quality or chemical composition of the ash be 
neglected, for if the ashes be easily fusible, as they usually are 
when a large quantity of iron is present, they tend to " clinker 
up " the grate and thus cause great waste of heat, and the expen- 
diture of much extra time and labour in stoking. 

We have seen that the Northern District coals yield on the 
average the smallest amount of ash, which is from 2*70 per cent. 
to 7*80, with an average percentage of 4*61 ; the Western 
District coals range from 8-94 to 12-91 and average 10*44 per 
cent. ; and the Southern District coals, omitting the sample from 
Nattai, which seems to be somewhat exceptional in character, yield 
from 9*70 to 13-17 per cent., and average 10-99 per cent, a^ — 
thus : — 

Percentcige of Ask, 

Minimum. Mean. Maximum.. 

Northern Coal-fields of ) 9*70 4*61 7'80t 

seven samples \ ' 

Western Coal-fields of g.^ 1^ 44 12-91 

SIX samples J 

Sonthem Coal-fields of g.^^ 1^.^^ jg.^^ 

five samples S 

^ Percy's Metallurgy, yoL i., p. 280. 
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Now English Newcastle (Northumberland) coking coal contains 
from 0*79 to 2 "4:9 per cent, ash (see Percy's Metallurgy, voL L, 
p. 99), and averages 1*68. The Nottinghamshire contains 3-9 
per cent., and coal from Blaina, South Wales, averages 2*63 per 
cent. English non-coking coals run rather higher; thus South 
Staffordshire coal varies from 1*55 to 6*44, and South Wales 
from 1*20 to 7'18 ; Scotch coals from 1*43 to 6*75 ; so that as far 
as the proportion of ash is concerned, some of our Northern coal 
is quite equal to the Welsh and Scotch coals, and but little 
iufeiior to the English Newcastle coaL 

A matter to which it is necessary to pay careful attention is 
the proportion of sulphur present in a coal. The presence of a 
large amount of this element not only renders the use of the ooal 
unpleasant for domestic purposes, but makes it useless for most 
manufacturing and metallurgical operations. 

The quantity of sulphur existing in the New South Wales coals 
is by no means excessive, and they will in this respect compare 
not unfavourably with those of other countries. 

Percentage of Sulphwr, 

Minimum. Mean. Majdmum. 

Northern Coal-fields '34 1*18 1*46 

Western „ „ 1*35 1*42 1*57 

Southern „ „ -64 '91 1*28 

Newcastle coal (England)^ .. *55 '97 1*51 

Playfair and De la Beche found during their investigation for 
the English Government, that the mean percentage of sulphur 
was as follows : — 



Welsh coal 
Derbyshire 
Lancashire 
Newcastle 
Scotland ... 



1 *42 per cent, sulphur 
101 „ „ 

"*•'* »i »» »» 

1*45 



Most of the secondary and tertiary coals, on the other hand, 
<;ontain a larger proportion of sulphur, usually two or three and 
sometimes as much as even 5*0 or 6*0 per cent. 

Composition of the Ashes. — ^In the table showing the percentage 
composition of the ashes it will be noticeable there are great dif- 
ferences in the amounts of silica, alumina, and of iron sesquioxide. 
Some of the ashes, however, in the different groups seem to agree 
fairly well together, and although the samples came from different 
districts, yet it may be that they are from an extension of the 

(» FWePerc/s " MetaUurgy," voL L) 
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same seam. The composition of the ashes as well as of the coals 
may help us to correlate the coal seams of the different districts 
one with the other, i.e.y assist in determining their positions in a 
geological section of the whole of the coal measures as developed 
in different parts of the Colony. Judging from the composition 
of the ashes, one would be inclined to say, that not only do certain 
of the coals in each district come from the same seam, but that 
the western coals from Vale of Clwydd and Lithgow Valley belong 
to the same horizon as the southern coal from Berrima ; but much 
importance cannot be attached to this matter, certainly it would 
never do to allow the analysis of one specimen only from a given 
seam, to have much influence, for although a sample of coal may 
appear to be free from foreign substances and to look perfectly 
uniform to the eye — in fact appear to be homogenous throughout— 
yet on analysis it is nearly always found that the difierent parts 
of one and the same piece yield different proportions of ash, 
carbon, hydrogen, <fec. Hence, if different portions of the same 
lump vary we may naturally expect that samples taken from 
different parts of the seam should also vary. But in spite of minor 
variations in different specimens of coal from any given seam 
we find that on the average the coal will have a fairly uniform 
composition ; to obtain uniform and truly representative samples 
portions should be taken of the whole thickness of the seam from 
different parts of the working face. It would be well to take some 
tons weight of the coal, which should be broken up into pieces of 
moderate size and well mixed. From this heap portions should 
then be removed, in radial lines cutting down to the centre, and 
thrown into a smaller heap of a few hundred-weights ; after this 
smaller heap has been well mixed portions should be again removed 
radially and a third time well mixed ; this last could then doubt- 
less be regarded as a true sample and not a mere specimen, as 
a single lump of coal must necessarily be. Too much care cannot 
possibly be taken over the collection and preparation of samples. 
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Kerosene Shale. 

The name "kerosene shale" is not at all appropriate. The mineral 
does not possess the properties of a shale, i.e., it has not the charac- 
teristic lamellar or platy structure of a shale. Hand specimens 
are almost always devoid of all traces of stratification, but occa- 
sionally indications can be seen where the mineral is in the form 
of sufficiently large blocks, or when it is in situ, but even then the 
planes of stratification are mainly rendered visible by the presence 
of layers or films of earthy matter. Near the top and bottom of 
the deposits the stratification layers are, however, usually better 
marked — i.e., where the shale merges into the roof and floor. 

The so called " kerosene shale " does not differ very widely from 
cannel coal and torbanite. Like cannel coal, it usually appears to 
occur with ordinary coal in the form of lenticular deposita like 
cannel coal also, when of good quality it bums readily without 
melting, and emits a luminous smoky flame. When heated in a 
tube it neither decrepitates nor fuses, but a mixture of gaseous 
and liquid hydro-carbons distils over. 

In colour it varies from a brown-black, at times with a greenish 
shade, to full black. The lustre varies from resinous to dulL The 
fracture is usually broad conchoidal, but the concavities are some- 
times very deep in proportion to their breadth, and at times long 
flexible concave-convex strips can be detached. When struck it 
emits a dull wooden sound. The powder is light brown to grey ; 
the streak shining. It usually weathers to a light grey colour, 
and the surfaces of the joints also are often coated with a white 
film« 

It is easily cut into shavings. Thin sections under the micro- 
scope present a reticulated appearance. The network is black 
and opaque, enclosing brown and amber-coloured translucent 
particle& 

Prof. Silliman has proposed the name of WollongongiU for the 
mineral ; but this has not come into general use, neither is it an 
appropriate name, since the specimen sent to him was not from 
WoUongong, but from Hartley. All the WoUongong oil shales 
which I have seen are of quite a different character ; they are 
true black carbonaceous shales with well marked lamination, and 
often contain fossil ferns, especially the fronds of the glossopteris. 
No chemical examination hais yet been- made of any of them. 

Unless it be decided to give the mineral a new name, I would 
suggest that it would be better to call it cannel coal or torbanite 
rather than kerosene shale, since the oil which it yields is pro- 
bably not kerosene, and the substance itself is not a shale, and 
moreover it is not very widely separated, either in physical pro- 
perties or in chemical composition, from either torbanite or the 
cannel coals. 
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1. From Joadja Creek. 



marked oonchoidal fractura 


- - --*©^ 


Specific gravity 1 *103. 

FrooeimcUe Analysis. 




Lobs at 100*' C 

Volatile hydro-carbons 

Fixed carbon 

aaOU ••■ ••• •■• ••• ••• 

Sulphur 


1160 
.. 73-364 
.. 15-765 

9-175 
•536 




100-000 



The ash is of a grey colour, with a slight reddish tinge. 
2. A second specimen had a sp. gr. of 1 -054. 

Froximate Analysis. 

Loss at 100^ C 

Volatile hydio-carbons , 



Fixed carbon 
Ash ... 
Sulphur 



•440 
83*861 
8035 
7-075 

•589 

100000 



In this case the ash was practically white. 

3. A third specimen from the same locality gave the following 
results: — 

Specific gravity, 1*229. 

Froosifnate Analysis. 

Loss at 100*" C. ... 
Volatile hydro-carbons 



Fixed carbon 
Ash . . . 
Sulphur 



•040 
82123 
7160 
10-340 

•337 

100000 



4. A specimen from Murrurundi, of a dark grey, almost black 
colour, but' spotted with small specks of a white clay-like sub- 
stance, gave the following results : — 

Froximate Analysis. 

Loss at lOO** C. ... 
Volatile hydro-carbons 



Fixed carbon 
Ash ... 
Sulphur 



1165 
71-882 

6-467 

19-936 

•549 

99*999 



Dried at 100" C. 
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UkirruUe AfuUysis. 

Carbon 

Hydrogen 

Oxygen and nitrogen 
Sulphur 



66*788 

9-712 

2-774 

•556 

20171 

100-000 



5. From the Greta Mine. This also contains small specks of 
white clay. 

Specific gravity, 1 •! 3. 



Proximate 


Analysis. 




LoaaatlOO^C 


1-475 


Volatile hydro-carbons 


. 53-798 


Fixed carbon 


.. 27-M6 


Aah (grey) 


.. 16-870 


Sulphur 


•911 




100-000 


Dried at 100' C. 




UUinuUe Analysis. 




Carbon 


.. 66-610 


Hydrogen 


■ •• • • • • 


.. 7-507 


Oxygen and nitrogen 


» • • • • • « 


9-851 


Sulphur 


> • • • • • • 


•924 


aJUSAA ■•• ••• ••• 


1 ♦ • • • • • 


.. 16106 




100-000 


Analysis of Ask 




^luca ••• ... «,, .. ,, 


.. 29-643 


Alumina 






.. 64-397 


Iron sesquioxide .. 






3-050 


Manganese 






.. absent 


lime 






1*438 


Magnesia ... 






•250 


Potash 






•748 


Soda 






•355 


Phosphoric acid .. 






•744 




100-625 
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6. Another sample from the Greta Mine gaTO the following 
resolts: — 

Ftaximaie Andlyns. 

Loss at 100° C *48 

Volatile hydro-carbons 61'IS 

Fixed carbon 25*13 

Ann ... •■• ... «,, ... ... J,0 ^J. 



100-00 



7. From the central part of a section taken from the Hartley 
seam, where it is most free from mineral matter. Exhibited at 
the Agricultural Society's Show, 1873. 

ProoBimate Analyns* 

Moisture and volatile hydro-carbons ... 82*24 
Fixed carbon 4*97 

Aah 1Q*7Q 

ffcOlA ••• *•• ••• •• ••■ M,mt § Cr 



]00-00 



Specific gravity, 1*052. 

UUimate Analysis. 
Dried at 100' C. 

Carbon 69*484 

Hydrogen 11*370 

Oxygen, nitrogen, and Bolphor ... 6*356 

" 12*700 



S' 



100000 



The following analyses of Torbanite, Oannel Coal, and Albertite 
were expressly made to see how they compare in composition with 
the New South Wales kerosene shale : — 

TOBBANITE. 

Torbcme HtUy Edvnbwrgh, 

8. Black brown colour, light brown streak, flat conchoidalfractuie. 
Scattered over with minute glistening particles. 
Specific gravity, 

Proximate Analysis. 

LoesatlCXfC '720 

Volatile hydro-carbons, &c 69*696 

Fixed carbon 9*045 

Ash (white) 20*540 

100-000 



Does not form a coke — a black powder only is left 

* See « Minerals of New South Wales" p. 37, by A liversidge. 
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Gaknel Goal. 

Wigariy England. 

9. Black, well marked conchoidal fracture, shining streak and 
black powder. 

Specific gravity, 1 '259. 

Proximate Analysis. 

Loss at 100°C. 

Volatile hydro-carbons, &c. .. 
Fixed carbon 

*a O»* ••• ••• ••« «•• ••« 



1-464 
45 900 
45-519 

7-117 



52-636 ooke 



100-000 



A bright lustrous ooke is left, somewhat cauliflower-like in 
form. 

Albertite. 

New Brunswick. 
10. Intensely black, highly lustrous with well marked conchoidal 
fracture. 

Specific gravity, 1 -105. 

ProximaU Analysis. 

Volatile hydro-carbons, &c 57-490 

Fixed carbon 42-086 

Ash *424 



100-000 



The ash is of a very pale brown colour. 

The coke is highly lustrous, much swollen, hollow, like a bladder 
with smooth outward surface. 

TABLE No. VI. 
"Kebosene Shales" compared with otheb Htdro-cirbons. 



Ko. 



Locality. 



Mois- 
ture. 






Fixed 
Oarbon. 



Ash. 



s-Jp^-^oS^ 



2 
3 

7 
1 



8 

6 

10 

6 




Joadja Creek Qf a 2) ... 

Joadla Creek (No. 3) . . . 

Hartley Vale 

Joadja Creek (No. 1) . . . 

Can pel Coal, Mold Flints 
{Dr. Percy) 

Murrurundi 

Torbanite, Torbane Hill {H. 
How) 

Cannel Coal, Scotland {Dr. 
Percy) 

Torbanite, Torbane Hill 

Greta Mine 

Albertite, from New Bruns- 
wick 

Oreta Mine 

Gannel Coal, Wigan 



0*44 
0-04 

• « • • 

lie 


88-861 
82128 
82*24 
78-304 


8036 
7-160 
4'07 
16765 


7076 
10-840 
12-79 

9-176 


0*680 
0*887 

• ■ « • 

0*686 


• « « • 

lies 


72-08 
71*882 


2101 
6-467 


6*01 
19-936 


0-649 


• • • • 


71*17 


7-66 


2118 


■ • ■ • 


• • • • 

0-720 
•48 


60*77 

60*605 

61*18 


10*46 
0O46 
2518 


19-78 

20*640 

18*21 


• • • • 

• • ■ • 
« • • • 


• * • • 

1476 
1-464 


67*400 
68*708 
46-900 


42<«6 
27-046 
45619 


0*424 

16-870 

7-117 


• ■ • • 

0*011 

• • • • 



11K»4 



1-062 
1-108 



1-170 



1*10 

1-130 

1-8B9 
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11. Htdro-cabbok — ^Wabatah Mine. 

Amongst the specimens in the University collection is a piece 
of grey-coloured shale containing a curious more or less rectangu- 
lar pipe-like perforation filled with a carbonaceous mineral. 

There is no history to this specimen, but it is labelled "over the 
Waratah seam/' hence it doubtless came from the colliery of that 
name. 

The mineral is jet black, highly lustrous, very brittle, breaking 
into long more or less regular four-sided prismatic pieces. These 
prisms run at right angles to two of the walls of the pipe. 
The cross fracture is conchoidal — ^the powder or streak is black. 

The powdered mineral is insoluble in alcohol, bisulphide of 
carbon, benzol, ether, ammonia, caustic soda, and sodium hyposul- 
phite, but it is partly soluble in boiling nitric acid, yielding a brown 
solution. 

Readily inflammable, does not fuse, bums with a smoky lumi- 
nous flame and disagreeable smell. 

On platinum foil swells up but slightly. 

Specific gravity, 1 '30. Hardness about 2. 

FraxinuUe Analysis, 

Loss at 100' C 

Volatile hydro-carbons &c. 

Fixed carbon 

Ash 

Sulphur 



3*600 
29174 
63-772 ) Coke, 

l-064( 64-836% 

2-380 



99-990 



The ash is of a rich brown colour, light and spongy. No true 
coke is found ; the residue la fritted together and slightly swollen 
up. 

Ultimate Analysis.'' 

Moisture at 100"* C. 

Carbon 

Hydrogen 



Oxygen 
Sulphur 
Ash ... 



3-600 
70-246 

5080 
17-630 

2-380 

1-064 

100-000 



It does not quite agree with any described mineral, but on the 
whole it seems to resemble albertite more closely than any other. 
The composition does not yield a satisfactory formula. It is 
perhaps unnecessary to make a new mineral species of this sub- 
stance. 
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12. Boa BUTTBB. 

A soft white, somewhat ttnctaous substance, like fat, only less 
greasy ; inclined to crumble to pieces when pressed. Probably a 
form of adipocere. 

Found between Twofold Bay and Brogo. 

Dried at 100' C. 



UUimate Analysis, 



Carbon 
Hydrogen . 
Nitrogen 
0:^gen 
AbH ... 



80*648 
5-618 
5-461 
1-553 
6-720 

100-000 



The above results do not afford a satisfactory formula. 
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On some New South Wales Minerals. 

By A. LiTEBSiDOB, Professor of Geology and Miiieralogy in the 

TJniyersity of Sydney. 



[Bead htfore the Royal Society qfN.S. TT., S November, 1880.] 



Alunogen. 

In the form of fibrous masses, made up of long, acicular 
crystals, white, silky lustre, like satin spar. Found as an 
efflorescence in a sandstone cave near Wallerawang ; it is very 
commonly met with elsewhere in the caves and under overhanging 
ledges of the sandstone rocks of the Colony. 

Analysis. 



Water 


••• ••• ••• •i 


.. 47-586 


Matter insoluble 


in water 


1079 


Alnmina 


• ■• ••« ■•• m * 


. 15*198 


Siilphnric acid 
Soda... 


••• ••• ••■ 9i 

••• ••• ••• • 


.. 34-635 
•931 


PotMh 


••• ••• ••• • t 


•337 


Loea 


■•• ••• •■• ai 


•236 




lOO-OOO 



The formula for the above is practically AlaOs3SO,+ I8H3O. 
Another specimen from the same place was found to contain a- 
notable quantity of magnesium sulphate. 

Afuih/sia, 



Water by difference 


• • • 




... 47-388 


Sihca 




• • • 




... 1-908 


Alnmina 




• • ■ 




... 13113 


Sulphuric acid 




■ • • 




... 33067 


lime 




• • • fl 




•798 


Magnesia ... 




• t • 




... 3-726 




100000 



Andbaditb — CoMMOK Garket. 

Found associated with magnetite at Wallerawang ; of a brown 
ooloDr, rather dnlL Crystallized in rhombic dodekahedra. Com- 
pare the composition of this crystallized garnet with the massiva-** 
(See magnetite from WallerawaDg.) 
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Analysis. 








HysrcMcopic moUtare . 
Carbonic acid 








•322 

1-982 


Silica 








34164 


Alumina ... 








3-251 


Iron sesquioxide ... 








29*435 


„ protoxide ... 








•931 


Manganese protoxide 








•553 


Lime 








28-303 


Magnesia 








absent 


Potash 








•341 


Soda 








•186 


JjOob • • • ... 








•532 




100-000 



Atagamite. 

Crystallized in radiated groups of small a6icular crystals. Dark 
olive-green colour, vitreous lustre, apple-green streak, translucent 
New South Wales ; but exact locality unknown. 



Analysis, 

Water lost at 105^ 

,, combined direct ... 
Copper oxide 

Copper chloride 

Sihca and insoluble matter 



•536 

13-955 

64-709 

13-218 

7-699 

100-017 



BiSMUTHITE. 

Hydrated carbonate of bismutb, in the form of dull grey 
or white earthy-looking rolled fragments — ^usually about the 
size of a pea, but sometimes larger pieces are found. Breaks 
with a dull earthy fracture. Found with the stream tin over 
most parts of the New England tin district From Pond's Creek. 

Hardness = 3 to 4. 



Analysis. 

dUCA ••« ... ... ... 

Bismuth trioxide (Bi.O,) 

Alumina and traces oi iron sesquiozide 

Carbonic acid 

Water, by difference 



4-695 

76^061 

1983 

5*426 

11-835 

100-000 



The above does not agree with the usual formula given for this 
mineral. The specimen is more or less impure, as is shown by 
the presence of the silica^ alumina, &c. 
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Ga&holono. 

A specimen of opaque porcelain white cacholong passing into 

"white opal. Adheres strongly to the tongue. Hardness 5-6. 
From the Tumut River. 

Sp. gr. = 1 -884. 

Analyaia. 

Water lost at lOS*" G. 2*553 

,, combined ... ... ... ... 5*185 

Silica 88'811 

Alumina and traces of iron sesqaioxide ... 1 '206 

liime ... ... ... ... ... XI t(4 

Magnesia ... ... ... ... ... '485 

JL^/Bo ■•• ••• •■« ■•• ••• •«• \9^nM 



100-000 



The loss is probably mainly due to the difficulty of driving off 
the whole of the combined water. 

Ghloropal. 

Found in veins in the basalt at Two-mile Flat, near Mudgee. 
Of a pistachio-green colour — earthy, somewhat fibrous in parts, 
looks like a decomposition product. Friable ; fracture and 
splintery to earthy. H. 2-3. Sp. gr. 1*94. Yields green 
powder. Emits an argillaceous odour when breathed upon. 
Before the blowpipe blackens, does not fuse, becomes magnetic. 
With hydrochloric acid is decomposed, silica being left Does not 
gelatinize. 

Analysis. 



Water lost at 105'' C. 




... 12*313 


„ combined ... 




... 5-224 


Silica 




... 49*657 


Iron sesqniozide . . . 




... 29108 


Manganese 




... traces 


lime 




... 2*606 


Magnesia 

Soda 




•508 
•599 


Potash 




•170 


. 


100185 



GOPPEB. 

Diffused grains of metallic copper occur in a dark grey porphy- 
rytic pbonolite near "Kiama. 

Ghbysocolla. 

A massive specimen, of a bluish>green colour — much darker 
outside than within. Breaks with a somewhat splintery and 
oonchoidal fracture. Brought from Wheeo as a specimen of jasper. 

Hardness = 4. Sp. gr. 2*37 to 2-43. 
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Water loit at 120" G. ... 






11*92 


„ y, redhfiat ... 






9-40 


Copper oxide (GaO) 






35-28 


Iron oxide 






trace 


Silica 






4311 


MJnJWtm ••• ••• ••• 




- 


•29 




100-00 



Which does not answer to the usual formula. It is probable that 
some of the silica exists in the free state. 

Gbossulabite. 

Idme alumina garnet. 

From near Mudgee ; of a rich dark brown colour ; translnoeatb 
Imperfectly crystallized in groups of large rhombic dodekahedra. 

Analysis, 

Silica 40*517 

Alumina ... 19*906 

Iron seaqnioxide "285 

Iron protoxide 3*165 

Manganese protoxide 3*700 

Idme 32*245 

Magnesia ... ... ... ... ... traces 

Carbonic acid -254 



100*072 



> Hallotsite. 

Black ; brittle ; conchoidal fracture ; black streak on paper. 
Somewhat greasy feel; does not adhere to the tongue. Soft» 
readily scratched by nail, leaving shiny streak. 

Collected by Mr. C. S. Wilkinson, F.G.S., from near Berrima. 

Analysis. 

Water lost at 105" C 3*047 

,, combined 12*840 

Silica 45*289 

Alumina 38*547 

Lime ... ... ... ... ... trace 

Loss '977 



100*000 



HjEMATrrs. 

Very common in the Hawkesbury sandstone, in irregular 

deposits, crevices, joints, as concretionary masses and nodules ; 

gives a red streak. Is often more or less mixed with sand and 
other impurities. 
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The following analysiB was made npoa a specimen collected in 
the neighbourhood of Sydney. 
Spi gr. 4-49. 

Analyaia. 



Water lost at 105' C. . 






•646 


Silica 






4-210 


Alumina 






•718 


Iron sesquiozide ... 






90-555 


,, protoxide ... 






3-682 


Manganese 






trace 


Lime 






. -^ 


Magnesia 






— 


Phosphoric acid ... 






absent 


Loss 






•244 




100-000 



The above results show the specimen to be an extremely good 
iron ore. 

H.SMATITB, BbOWN. 

A massive form, dark brown to pitchy black colour ; brown 

streak. Somewhat vesicular in place& 

From the neighbourhood of Jamberoo. 

Sp. gr. 3-52. 

Anahsis. 
— ^.335 

11-872 

77 155 

1-232 

-428 

•257 

trace 

8-507 



„ combined ... 




Lron sesquiozide ... 




Alumina 




Manganese 




Lime 




Magnesia 




Silica 





100-786 



RfiMATiTB, Brown. 

In the massive form. Found with the titanif erous iron ore, 

Uralla. 

Sp. gr. 3-61L 

AnalyM, 

Water lost at 100^ G 

,, combined, by difference 

Silica 

Alumina 



Iron protoxide ... 
„ sesquioxide ... 
Manganese protoxide 
Lime 
Magnesia 



1-787 

10-652 

3-782 

•159 

3-526 

77132 

•940 

2-022 

traces 

100-000 



J 
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HORHBLENDIG MINERAL. 

A light grey, sub-translucent mineral, which breaks in places 
something like a very fine-grained quartzdte or jade, with somewhat 
conchoidal surface ; in other places there is a fibrous structure due 
to the presence of bright acicular crystals. The weathered por- 
tions are stained brown with oxide of iron, and show the cavities 
left by fossils. It seems to have been highly charged with the 
sheUs of spirifera. 

Collected by Mr. C. S. Wilkinson, F.G.S., on the MudgeeBoad. 

Partly soluble in acid. 

Extremely tough. Hardness 6-7. Sp. gr. 3003. 

Analysis. 

'60 



Silica 




• • • i 




50-44 


Alumina 








6-19 


Iron sesquioxide . 








1-25 


Lime 








28-70 


Magnesia ... 








11-14 


Soda 








116 


Loss 








•52 




100-00 



The sedimentary rock in which the fossQs were originaUy em- 
bedded must have been highly metamorphosed -to account for the 
present character of the matrix. The formula is practically 
2 (§ CaO J MgO) 3 SiOj. 

Lejo). 

An irregular piece, about 1| inch long by I inch wide, and about 
^ to -i\ of an inch thick, with rough surface, as if it had fiUed a 
jagged crevice, coated on the outside with clay-like earthy matter, 
mixed with much oxide of lead of a brilliant red colour. The 
edges were slightly rounded as if waterwom. Did not look at all 
as if it had been reduced artificially or had been derived from 
bullets or sources of that kind. 

The majority of the specimens of native lead which have been 
brought to me from time to time have usually been derived from 
bullets, which have found their way into the river gravel, &c. and 
have been found by the miners when washing for gold. 

Weight =32 grammes. Found near GundagaL 

Limestone. 

Slightly crystalline, of a grey colour, with a few thin streaks of 
a lighter colour. Small patches of a pale green mineral can be 
detected in parts, something Uke glauconite in appearance. 

Contains a considerable amount of impurity, and leaves a notice- 
able residue when decomposed with hydrocUoric acid. 
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From a two-inch band exposed in the Miniimurra Greek, 
Jamberoo. 



Sp. gr. 2^679. 






Ancdyaie. 


• 


Water loet at 105*" C. 


• •• ••• ••». 


•73 


„ combined ... 


••• ••• ••• 


200 


Silica and enbetanoee insoluble in acid... 


13-08 


1 Soluble silica 




•52 


Iron sesquioxide ... 




602 


„ protoxide 




3-52 


Alnmina 




•46 


Lime 




38-27 


Strontia 




traces 


Carbonic acid 




36-70 


Loss 


••• ••• •■• 


•70 




10000 



LiMONITE. 

A variety of haematite known as clay ha/nd iron ore^ from 
Wallerawang, taken from the uppermost band.^ 

This specimen was taken from the outcrop of the seam, and has 
probably been subjected to bush fires, since the proportion of 
water is far less than is required ; and moreover the mineral con- 
tains a trace of magnetic iron, and yields a dark chocolate powder 
instead of the usual yellow-coloured one. 

Clay Band No. 1. — ^Wallerawang. 
Arudyais, 



Water lost at 100" ... 


• • • 




1-31 


„ combined 


• • • 


417 


Insoluble silica 


• • • 




3-63 


Soluble „ 


• • • 




•51 




• • • 
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Manganese protoxide ... 
Iron „ 
,, sesquioxide 
Ijme 


• • • 

• • • 

• • • 

• ■ • 




1-60 

•52 1 =eo-13 % 
86-32 ( metallic iron 
-35 


Magnesia 

Sulphur ... 
Phosphoric acid 


• • • 

• ■ • 

• • • 




•29 

•04 

traces 






99-87 







^ For analyses of other specimens see Iron and Coal Deposits at Wallera< 
wang, by A. Liversidge. Jour. Roy. Soc. N.S.W., 1874. 
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day Band No. 


2. — W alleravang 


Anah/sia, 






Water lost at 100' 0. 




1-36 


„ combined 


>•• • • 




10^29 


Silica 


• • • • • 




3-66 


„ soluble 


• • « «• 




■07 


Alumina... 


( ■ • • • 




1-38 


Iron protoxide ... 


» • • • • 




•671=55-80% 


„ sesquiozide 


1 • • •• 




78-96 {metalUc mm 


Maoiganeae protoxide 


• •• •• 




2-43 


lime 


k • • • • 




•65 


Magnesia 


• • ■ • 




•14 


Phosphoric acid... 
Sulphur 


» • • • • 




traces 


» • • •• 


alleraiv 


traces 




09-60 


Clay Band No. 3. W 


ang. 


Anah/sis, 






Water lost at 100* 0. 




•97 


„ combined 






10-07 


Silica 






8-34 


„ soluble ... 






•27 


Alumina 






1-20 


Iron protoxide ... 






•46 ( -64-4« % 
77-29 ) metalbo mm 


,, sesquioxide 






Manganese protoxide 






-76 


Lime 






•19 


Magnesia 






•28 


Phosphoms 
Sulphur 






tnuses 




• •• • 


traces 




99*83 



Clay Band, Jamberoo. 
Clay band iron ore from Jamberoo ; of a dark reddish brown 
colour ; looks very much like a clay or shale^ which in fact it 
really is. Has a somewhat laminated structure ; breaks with a 
flat conchoidal fracture, with duU earthy surfaces. 
Sp. gr. 2-73. 

AnoUyais. 



Water lost at 105° C. ... 


1-452 


„ combined 


11-000 


SiUca and insoluble matter 


67-258 


Alumina 


15-070 


Iron sesquioxide 


13-019 


tt protoxide 


1^256 


Manganese 


-257 


lime 


-158 


Magnesia 


traces 


Phosphoric acid 

Sulphur 


traces 


absent 


X^nJoO •■• ••• •«• ••• 


-531 




lOOOOO 
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LmoBixB OoiroBKnoim. 

In the form, of small concretioziary nodules, some of which axe 
as spherical as marbles, in other cases they are more or less 
elongated ; or two or tiiree of the globular forms may be joined 
together. Some possess a curiously wrinkled or corrugated sur^ 
face, but most are quite smooth but not polished, the material 
being rather soft On breaking them open they are seen to have 
traces of a concentric structure ; the outer portions occasionally 
present indications of a radiate fibrous structure also. The 
hydrated oxide of iron seems to have been originally difiused 
through an impure carbonate of lime and magnesia ; then to have 
segregated together into these concretionary forms, for occasionally 
the nodules are met with enclosed in such a matrix.^ 

Hardness, 3-4 ; Sp. gr., 3 •52. The streak or powder is yellow. 

Analysis, 
Water lost at 106' 3'173 



„ combined ... 




... 7-304 






... 5-819 


Alnmina 




-634 


Iron sesquiozide ... 




... 81-877 


Manganese protoxide 




•561 


lime 




•603 


Magncaia 




... traces 


JiAA^D ••« ••• 


NETITE. 


•129 




100000 


Mag 




Prom a vein at Walierawang, 


, where the magnetite is associated 


with a vein stuff or matrix mainly composed of a ferruginous 


garnet.' The following analysis was made upon an intimate 


mixture of the two minerals as 


they occur in the vein. 


Analysis. 




Water lost at 100' C. 


• • • • • • 


•30 


,, combined ... 


•« • • ■ • • 


1-63 


Silica 


• • • • • • • 


.. 16-28 


,, soluble 


• •• • • « 1 


... 2-51 


Alumina 


• • ■ • f • 


... 1-35 


Iron protoxide ... 


• • • « • • 


... 3-67 (=41-87% 
... 55^74 ) metallic iron 


„ sesquiozide ... 


• • • • • • 


Manganese protoxide 


• • « • • « 


... 2^99 


lime 


• • t • • • 


... 14-28 


Magnesia ... 


• • • • • • 


•62 


Sulphur 


• • • • • • 


... traces 


Phosphoric add ... 


• • • • • • * 


... traces 


Carbonic add 


• • • • • • 


•64 


JiAJlRi ••• ••• 


• • • • • • 


•09 




100*00 







* See Jour. Eoy. Soc. N.S.W., 1873, p. 96. 

* See also Iron and Coal Deposits, Walierawang. Jour. Boy. Soc., 
N.S.W., 1874. 
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The finely divided ore was then separated by means of a magnet^ 
the magnetic and non-magnetic parts then examined separately. 

The portion removed by the magnet amounted to 56%, but as 
will be seen by the following analyses it was found impossible by 
this means to obtain the magnetite quite free from the vein stuff*. 



AnaJyais. 



Water lost at lOOT. 

„ combined ... 
Silica 

Silica Bolnble 
Alumina ... 
Iron protoxide 

,, 8e8quioxide 
Manganese protoxide 
Zinc-nickel, traces of 
Lime 

Magnesia 

Phosphoric acid . . 

Sulphur 

Carbonic acid 



•26 
1*69 
8-61 
•66 
1-97 
6-91 
70-47 
2-39 
•13 
6-96 
•20 
traces 
traces 
absent 

100-24 



Non-mBgnelic. 

•21 

1-14 

28-66 

3-88 

1-13 

•56 

35-91 

1-62 



24-44 
1-00 



166 
100-21 



The non-magnetic part thus answers to the general formula 
for the iron-lime-gamet^ 3 CaO,2 SiOj + FeaO, , SiOj. 



Hausmannite. % 

A hard compact mineral, with a very minute crystalline struc- 
ture ] strikes fire with steel ; fracture conchoidal \ of a dark 
iron-grey colour. Found in the Wellington district. 

Sp. gr. 6*466 ; hardness, 6-5. 

Soluble in hot strong hydrochloric acid, with evolution of 
chlorine, a residue of white silica being left 

Analysis, 
Silica 
Alumina 
Iron sesquioxide . . . 



Manganese protoxide 
„ oinoxide 
liime 
Magnesia 



11-778 
4-061 
3-153 
31-516 
50-125 
traces 
traces 

100-633 



This mineral is one of unusual hardness and specific gravity for 
one consisting essentially of the oxides of manganese. The silica 
is probably present merely as an impurity in combination with 
the iron and alumina. 
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Menagcanite. 

A variety of titaniferous iron ore. From near XJralla ; found in 
the river deposits, by miners working for gold ; in the form of 
black pebbles, with a sub-metallic lustra 

Sp. gr. 4 '44. 

Ancdysis. 



Silica 






• • • • • 


9*491 


Alnmina ... 






» • « • • 


14-799 


Titanic acid 






■ f • • • 


44-506 


Metallio iron 








23 019 


Oxygen ... 






■ • • • • 


8-185 


lime 






• « • • • 


traces 


Magnesia ... 






• • • • • 


tracee 




100*000 



The iron exists in the form of both protoxide and sesquioxide, 
the former being present in the larger quantity. As it is difficult 
to determine accurately the amount of pi*otoxide in a difficultly 
soluble mineral such as this, the total iron has been stated as 
metallic iron, and the oxygen estimated by differenca 

The alumina and silica doubtless exist in combination as silicate. 



Ptboxexe. 

Of a green colour, more or less decomposed, only traces of the 
previous crystallization left. Soft and fragile. From Oberon; 
collected by Mr. C. S. Wilkinson, F.G.a 

Anal}/8i8, 



Water lost at lOOT. 






-210 


SiUca 






... 35-319 


Alumina 






... 5-922 


Iron sesqnioxide ... 






... 28*557 


„ protoxide 






... 1*809 


Mimganese protoxide 






... 4-056 


Lime 






... 22*751 


Magnesia 






... absent 


Potash ... 






378 


i30cia ... ... 






•221 


Loss and undetermined 






*777 




100-000 


Sp. gr. 3-48 





SCHEELITE. 

Massive, with a portion of a crystal showing on one side, of an 
amber colour, traiislucent, resinous lustre, brittle, splintery 
fractura Hardness, 4-5 ; sp. gr. 6*097. Associated with a dark 
green chloritic vein stuff. From the Victoria Eeef Gold Mine, 
Adelong. 
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The following analjais waa made for me by Dr. Helms :- 

Analysis. 
Loss at a red heat "25 



Tnngstio acid 
Lime ... 
Alumina 
Magnesia 



79-63 

19-14 

-58 

•07 

99*57 



The above results oorrespond to the formula CaW04. 

SiDERITB. 

Carbonate of iron. In this specimen the siderite is di£Eii8ed 
through a compact grey-coloured clay stone. From the neighbour- 
hood of Jamberoo. 

The following analysis was made of the whole, as it was found 
impossible to separate the particles of siderite, so as to aaoertain 
its value as an ore of iron. 

Sp. gr. 2-79. 

Analysis. 

Water lost at KM^^'C '932 

„ combined 11*922 

Silica and insoluble matter 42*292 

Alumina 22*837 

Iron protoxide 12*870 

Manganese protoxide 1*048 

Magnesia ... ... ... ... traces 

X^ObttoU BOUtt ••• ••• ••■ ••■ ^f 

Phosphoric acid ... ... ... ... „ 

Carbonic acid 7*816 

Titanic acid '716 



100*433 



Tin-stone or Cassitbrite. 

A specimen of dark-coloured, almost black stream tin-stone, 
from the Jupiter Mine, Vegetable Creek, New England. 

AncUysis. 

Stannic oxide (SnO,) 89*92 

Titanic acid (TiO.) -69 

Alumina ... ... ... ... ... 6*75 

ouica .•« ... ... ... •*. ^R/ 

Iron sesquioxide 2*30 



100-46 



Sp. gr. 6-629. 
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Wolfram. 

Of the usual bronzy-black colour, sub-metallic lustre j opaque ; 
lamellar structure, only traces of crystal faces. Found in quartz 
veins with tin-stone, Inyerell. 

Analysis, 

Tangstic acid 77'640 

Iron protoxide 18*760 

Manganese 4*121 

100*521 



A pink schistose mineral was found embedded in the slates and 
other rocks at the S.K comer of Rocky Ridge, by the late Dr. 
Thomson, Professor of Geology in the University of Sydney, and 
Mr. Norman Taylor.' 

The mineral is somewhat friable, earthy and meagre to the 
touch j emits an argillaceous odour when breathed upon ; adheres 
to the tongue ; is decomposed by hydrochloric acid with separa- 
tion of granular silica ; yields a very pleasing bright pink-coloured 
powder ; before the blow-pipe does not fuse, but darkens slightly ; 
heated in a tube it evolves moisture, darkens, but re-acquires its 
original colour on cooling. As the mineral is evidently only a 
non-crystallized decomposition product it is unnecessary to give it 
a namei 

Analysis. 

Water lost at 106' 1*336 

61*961 
24*120 
1*222 
3*400 
7*860 
trace 
•122 



Silica 




Alnmina 




Iron protoxide . . . 




„ Besqniozide... 




Lime 




Magnesia 




Lobs 





100000 



1 The Mndgee Diamond lielda, by Thomson and Taylor. Jour. Roy. 
Soc, N.S.W., 1869. 
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Notes upon some Minerals from New Caledonia. 

By A. LiYERSiDOB, Associate R. S. Mines, Professor of Geology 
and Mineralogy in the University of Sydney, 



[Ifead be/ore the Royal Society qfN.S. TT., 1 September, 1880,] 



The following notes and analyses have been made upon some 
minerals which were kindly placed at my disposal by Mr. Pryor, 
F.G.S., Manager of the Balade Copper Mine, Ouegoa, New Cale- 
donia, Mr. Ilossiter of Noumea, Mr. Douglas Dixon, late of 
Sydney, and other friends. My thanks are especially due to Mr. 
Ryor, who has evidently beenatverygreatpainstocollectgoodand 
typical specimens for me, as well as to send trustworthy informa- 
tion as to localities, mode of occurrence, and other similar matters. 
I should mention that this paper is intended to be merely a 
description of the particular specimens received, and as far as I 
have yet been able to work upon them ; it is not meant to be a 
general account of the minerals of New Caledonia. 

Gold. 

Disseminated in fine grains and particles through a mica-schist 
much stained with red oxide of iron ; in parts of the rock pseu- 
domorphous cubical cavities are abundant, apparently left by the 
removal of crystals of iron pyrites ; the red colour of much of the 
schist is probably due to the decomposition of the pyrites, sesqui- 
oxide of iron has been formed, and the gold, which was doubtless 
held by the pyrites, set free. 

The bright red coloured schist is sometimes mistaken by miners 
for red oxide of copper, and for gossan. 

Gold is also met with in a talcose schist with quartz. 

Locality : Fern Hill Mine, Manghine, Di^ot River; also in 
auriferous pyrites at Niengneue. 

Copper. 

Native Copper, — As irregular strings and thin plates, filling 
the joints in rotten and much fissured quartz veins ; most of 
the fissures are about half an inch apart, and more or less at idght 
angles to each other ; the metallic copper is accompanied by a 
certain amount of the red oxide of copper or cuprite. Balade 
Mine. 

Copper Gossan, — Of the usual character, consisting of friable 
earthy red oxide of iron, containing a trace of copper mixed with 
more or less quartz. 

Balade and Sentinelle Mines. 
8 
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Cuprite. — ^The red oxide of copper, ciystallized in the foim of 
minute octahedra lining small cavities in a light brown coloured 
siliceous veinstuff. 

Bouenoumala. Balade and Sentinelle Mines. 

TileOre. — ^This, the earthy variety of red oxide of copper, occnn 
at the Balade and Sentinelle Mines. The specimens received 
from Mr. Pryor are mixed with streaks of the green carbonate of 
copper. 

Tenorite, — ^The black oxide of copper occurs at the Balade mine 
in the form of a loose black powder intimately associated witli 
copper pyrites. 

Sulphate of Copper. — From the Balade Mine, where it is met 
with on the outcrop of the lode in the form of beautiful pale blue 
crystals — some diBtinct ; but in other specimens the crystals ace 
very small and arranged in mammillated aggregations. 

McXachiie, — The green hydrated carbonate of copper ; most of 
the specimens from the Balade mine merely show it as a coating 
or sparingly diffused through the mica-schist ; some are more 
massive, but friable and more or less earthy, but none sufficiently 
compact to present the usual characteristics of the typical malar 
chite. It is also found at Goundolai, Di^hot Elver, associated 
with cuprite and other ores of copper. Also Sentinelle Mine. 

CJieesylite. — Tlie blue hydrated carbonate of copper ; occurs with 
other copper ores at the Sentinelle mine, DiiLhot River, situated 
about 2 miles from the Port of Pam, and 17 from Hie 
Balade mine. Some of the chessylite is in the form of nodular 
crystallized masses, with a radiated internal structure, associated 
with a white kaolin-like clay, presenting very much the same 
appearance as the chessylite from the Cobar mine, and apparently 
occurring under somewhat similar circumstances. 

Redruthite, — Copper glance or the grey subsulphide of copper ; 
massive, of very good quality, associated with cuprite. Balade 
mine. 

Bomite. — ^The variegated or purple sulphide of copper and iron 
also occurs at the Balade mine : of a bronze colour, massive and 
of good quality. 

Chalcopyrites. — This, the common form of copper pyrites, 
appears to be very abundant at the Balade mine and of good 
quality. It occurs both massive and in the form of small strings and 
layers running through a mica-schist, in much the same way as 
we often find layers of quartz under similar circumstances ] this 
mica-schist is often very much contorted, and in such a way as to 
present a very pretty wavy silky lustre. 

The chalcopyrites is also occasionally met with lining fiasmefl; 
One or two of the specimens kindly sent to me by Mr. Pryor are 
fairly well crystallized, the form being m one case the sphenoid with 
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carved faces ; in the other specimens, also from the Balade mine, 
the crystals are smaller but better developed, consisting of groups 
at tetragonal pyramids combined with faces of the secondary prism 
and the basal pinaooid. 

Most of the specimens of chalcopyrites received from the 
Balade mine would be described by miners as peacock copper, on 
account of the iridiscent tarnish tints which they present. 

Associated with the copper pyrites are the minerals quartz, both 
opaque white and translucent, caJcite, dolomite (ferruginous), 
pBamng into siderite, the carbonate of iron, chlorite, magnetite^ 
pyrrhotine, iron pyrites, and others ; one of the most interesting 
is perhaps the white fine-gramed crystalline marble, dosely 
resembling statuary marble in i^pearance ; it is very unusual for. 
marble to appear under such circumstances ; calcite is however 
very commonly met with in mineral veins. Some of the frag- 
ments of marble are quite small, and are almost completely sur- 
rounded by the copper pyrites with sharply defined boundaries, 
just as if lumps of marble had fallen into the vein and had been 
subsequently surrounded by ore. 

Mr. Pryor states that the calcite, siderite, chlorite, and dolomite 
are only found when the beds of quartz which lie between laminae 
of the strata are in actual contact with the copper deposits ; they 
then not unfrequently form the upper or under boundaries of the 
ore deposits. At the point of contact he has observed also that 
the opaque white quartz generally gives way to the transparent 
variety. 

In speaking of the deposits of copper ore at the Balade mine, 
Mr. Pryor says : — " The deposits consist of compact yellow copper 
ore almost free from any kind of gangue whatever. Quartz even 
is only found in quantity upon the coming in or going out of ore, 
forming as it were contact beds between it and the schist. It is 
also noteworthy that no cavities or hollows are found in these 
" pipes'' of mineral, and this circumstance accounts for there being 
no crystals of any kind, except a few very small ones of calcite 
and chalcopyrite which line the faces of some of the joints. These 
joints extend uninterruptedly across the strata and ore at the 
same angle, which varies from 40° N. in the smaller to vertical in 
the larger ones, and the two faults, while their strike is approxi- 
mately the same, and may all therefore be referred to the same 
system of fracture. Another series of joints — ^merely divisions in 
tiie rock — occur however, and these dip S. but are not repre 
aented in the deposits. 

To give you an idea of the geological formation of the district, 
I have collected 34 specimens illustrative of the various meta- 
morphic rocks which are met with in ascending the mountain in a 
N. or transverse direction for a distance of about 2^ miles, i.e. from 
its base near where the deposits of copper crop out at sur&ce. 
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This chain of hills attains its greatest altitude at this point, 
where it ia 2,500 feet above sea-level, and extends about 30 
miles E. and 10 W. with a general strike E. 27* S. There are 
being worked at present five distinct pipes of ore, S. 41^ W. with 
remarkable regularity at an angle varying from 20' to 45'. On 
some future occasion I hope to furnish you with a description of 
these singular formations and observations thereon, as well as the 
necessary reduced sections and diagrams, without which it would 
be difficult to explain them. Garnets with glaucophane, and 
crystals of amphibole, occur abundantly in these rocks, but I have 
found none larger than those sent you. The crystals of titanif erous 
iron and magnetite are not so plentiful apparently, at least 
on the surface, from whence I procured nearly all the specimens 
of rocka About f of a mile to the east of this mine, there appear 
to be either intrusive masses or dykes of serpentine (judging irom 
what can be seen at surface) associated with which are small pieces 
of chiysolite and asbestos, while the enclosing country is talcose 
schist" 

Lead. 

GcUena. — ^The sulphide of lead ; from Coumac, in masses with 
a finely granular structure, reputed to be highly argentiferous ; 
the specimen given to me by Mr. Kossiter contained but a small 
quantity of silver. 

Zinc. 

Zmc blende, — ^The sulphide of zinc : specimens from Coumac 
and the Baie Lebris, said to be argentiferous, are black in colour, 
massive, with granular structure, and in parts much stained with 
oxide of iron. 

Antimony. 

Antimonite. — ^The sulphide of antimony ; a fine specimen of the 
massive variety from Nakety, on the East Coast, with coarsely- 
bladed structure like much of the Borneo ore, was contained in 
Mr. Rossiter's collection. 

The specimen is coated in part with yellow oxide of anti- 
mony, to the thickness of about half an inch. 

Titanium. 

Buttle. — The dioxide of titanium TiOj. 

Crystallized in incompletely developed prisms, much striated, of 
a dark hair brown colour ; in most coses the prisms are much flat- 
tened and partly embedded, and not sufficiently well-formed to 
admit of measurements being made with the goniometer. 

In another specimen long, slender, translucent reddish-brown 
crystals of rutile penetrate through and through a mass of rock 
crystal. Some of the crystals are bent and broken. 

Ouegoa, Di^ot Eiver. 



MINERALS FROM NEW CALEDONIA. 231 

NiOKEL. 

M. Jules Gamier seems to have been the first to discover the exist- 
ence of a nickel-bearing mineral in New Caledonia : he first met with 
it as far back as 1864 and made his discovery public in 1867\ 
but he did not, apparently, make any investigation into the 
chemical composition of the mineral in question : afterwards M. 
Gamier placed some of the mineral in the hands of M. Jannettaz, 
mineralogist to the Natural History Museum of Paria 

In a letter to the *' Moniteur de la Nouvelle Cal^donie " of 
January 6th, 1875, upon the minerals of New Caledonia, trans- 
lated and quoted by the late Rev. W. B. Clarke*, M. Gamier 
claims the priority of discovery as follows : — 

"I have recorded this in my journal, 24th September, 1864: — 
Continuing to ascend the river of Dumb^a ; the rocks which I meet 
with are little variable, they are amphibolitic and often hold 
chromate of iron ; the rock is also accompanied by a green matter 
which sticks to the surface — ^nickeL Moreover it was one of the 
first steps in the country to announce nickel. I sent specimens of 
it to the Bev. W. B. Clarke, as he has had the goodness to state 
in his letter. I did not then give the descriptions, waiting for the 
definite work which I could only make in a place where I could be 
aided by the light of clever experiments, and also with instruments 
for investigation that I lacked in the Colony. It was Mons. 
Jannettaz, mineralogist at the Museum, who was so good as to 
analyse this green substance, which was thought might also be 
chrome in a certain condition, the oxidising salt, if we might judge 
by the abundance of chromate of iron in all the rocks. The analysis 
of Mons. Jannettaz gave me satisfaction. It was really that of nickel, 
and I was then able to say, in my ' Geology of New Caledonia,' 
p. 85 (1867) : — * It would be highly interesting to study more 
completely the deposits of nickel, &c. 

In 1869 I again wrote : — " The serpentines and in a general way 
of the rest, all the rocks which accompany them are often covered 
with a coating of beautiful green, which is nothing but silicate of 
xiickel, alumina, and magnesia. * * * The nickel in this 
condition is so abundant that we ought to hope to find one day a 
workable deposit of it" (Bulletin de Tlndustrie Min^rale, p. 301, 
tome XV.) 

From the above it does not appear that M. Jannettaz made a com- 
plete analysis of the mineral : he merely ascertained its compo- 
sition qualitatively. 

Since my previous analysis of the nickel-bearing minerals from 
New Caledonia' I have had opportunities to examine a veiy 

■!!■ _■ I _ _ III 1 ' 

» G€ol. Nouv. Cal., p. 85, J. Gamier, 1867. 

* Jour. Roy. Soc., N.S.W., vol. IX, p. 47. 

' A new nickel-bearing Mineral from New Caledonia. A. livenddge. 
QtMrt. Jour. Chem, Soc., London, July, 1874. Nickel Minerals from New 
Caledonia, by A. Liversidge, Jour, Roy. Soc, N.S.W., 1874. 
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large number of specimens £rom different deposits in New 
Caledonia and especisdlj of the one named NoumeaUe ; the 'vmiety 
known as Gamierite does not appear to be at all abundant, nor does 
it appear to be of much importance to the mineralogist. 

Both varieties lose a portion of their combined waters when 
heated to lOO^C. ; the amount is variable in different specimeii& 

N<ywmeaite, — No crystallized specimens appear yet to have been 
met with ; the mineral appears to be completely amorphous, not evoi 
a crystalline structure being recognizable, unless the fibrous appear^ 
anoe of some be regarded as such ; it occurs in massive pieoes, in 
botryoidal and stalactitic forms, as incrustations with smootii mam- 
millated surfaces, in brecdated masses, as the cementing material of 
serpentine breccias, also as concretions, and in the massive form with 
B,pistaloidal structure, i,e, the mineral splitsupinto pieces witli smooth 
polished concave-convex surfaces which fit into one another somewhat 
like the petals of an unopened flower-bud ; this kind of staractnre 
is very often seen in mineral veins of all kinds and in their walls 
also where there is a slickennde or miroir. Occasionally it is found 
invested with a drusy coat of small sparkling quartz crystals. 

In hardness and toughness it varies very much, sometimes being 
quite soft and brittle, crumbling between the fingers, and in other 
oases both hard enough and tough enough to be cut into oma- 
mente. These harder varieties take a very fair polish, and rival 
malachite in beauty and effect At the Paris Exhibition of 1878, 
Messra Ohristoflehad some beautiful polished samples, induding 
some columns veneered with noumeaite. 

In colour it is met with of various shades of green, from the 
very palest tinge, through apple green to a full rich malachite 
green ; the very pale varieties apparently seem to be nothing more 
Qian a hydrated silicate of magnesia more or less charged with sili- 
cate of nickel. Some of the pale varieties, although not hard, are 
£rom their great toughness extremely difficult to powder. 

One specimen of noumeaite from Mont d'Or passes on one aide 
into a layer of pale green jade like mineral breaking with a splinter- 
ing fracture and possessing a hardness of rather more than 6, and 
otherwise resembling jade. This layer had apparently been in ooo- 
tact with the walls of the vein and haid somewhat the appearance of « 
slickeneide. 1 have not yet had time to examine the specimenf urther. 

Some specimens have been found to contain minute traces of 
copper. 

The following analyses, numbered from 1 to 7, were made from 
sets of specimens which I had carefully freed from the matrix ; 
these sets were prepared so as to ascertain how iar specimens 
resembling one another in colour and appearance, and from the 
same mine, differed from one another in chemical compoeitioiL 
Dr. Leibius, of the Mint, Sydney, was kind enough to undertake 
the analysis of one set of these specimens. 
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No. 1. Light green coloured specimens, showing petaloidal 
stanctore ; from the Bel Air Mine, Ouailou, East Coast. 

Analyses. 



a. 


6. 


c. 


d. 


Water lort at 100'' C 10-01 


10-95 


12-38 


14-47 


Combined water at 








red heat ... 9*62 


8-82 


7-31(bydiff.) 


6-77 


Silica 48-90 


48-25 


49-36 


44-96 


Solnble ... 


• • 


•17 


•56 


Alumina ) .^^ 
Iron Besquioxide { ' * *"*^ 


•56 


traces 


-56 


Nickel protoxide ... 14*85 


14-60 


13-75 


14-62 


Mi^neflia 16-22 


16-40 


17 03 


17-43 


99-60 Leibiufl 


99-57 


10000 


99-37 



In 6 c and d the first portion of the water was driven off at 
105*0. instead of at 100°C. 

No. 2. A pale variety, very tough, from the same large block. 



Water lost at 100" C. 


... 12-71 


11-28 


Combined water . . . 


... 9-26 


10-37 (by difference) 


Silica 


... 48-85 


5015 


Alumina 


... trace 


•57 


Iron sesquioxide ... 


... trace 


trace 


Nickel protoxide ... 


... 11-50 


10-20 


Magnesia 


... 16-81 


17-43 




99-13 Leibias 


100-00 



No. 3. A dark translucent green, brittle, botryoidal or mammillated 
form from Boa Kaine mine, Kanala. 

Water lost at 100° C 7*24 



Combined, loss at red heat 
diiica... ... ... 

Alumina 

Iron sesquioxide 

Nickel protoxide 

Magnesia 



12-92 
35-50 
•85 
trace 
29-65 
13-44 

99-60 Leibius 



Another specimen of this, but of a lighter colour, had the fol- 
lowing composition : — 

Water lost at 100° C 8*65 



Combined water ... 
Silica ... 
Silica soluble 
Alumina ) 

Iron sesquioxide ) '" 
Nickel oxide (NiO) 
Magnesia 



8-95 

36-79 

•70 

11 

29 72 

14-97 

99-89 
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No. 4. Of a rich green colour, intermixed with lighter portionfi, 
brecciated and showing a striated and fluted sur&ce next to the 
walls of the vein, somewhat like a slickenside in appearance ; the 
specimen of white hydrated silicate of magnesia. (See No. 7) 
formed the boundary wall or casing of the vein. Bel Air mine. 

Analysis, 

Water lost at 100'' C 

Combined water lost at red heat 

OlUWwv* • • ••• ••• ••• t«* •• 

Alumina ) 

Iron seaquioxide { 

Nickel protoxide 

Magnesia 



1M5 

8-50 

46-20 

absent 

20-88 
12-93 



99-66 Leibins 



No. 5. Translucent dark green coloured, brittle specimens, with 
mammillated surfaces, from Nakety. 

Anali/sis. 

Water lost at 100^ C. ... 
Combined water lost at 

red heat 

oiuca ••• ••• >•• 

Alumina ... 

Iron sesquioxide 

Nickel protoxide 

Magnesia ... 



No. 6. A translucent pale green variety from Ouailou. 

Anah/sis, 

Water lost at 100' C 11-05 

Water lost at red heat 9*70 

Silica 48-00 

Alumina absent 

Iron sesquioxide 

Nickel protoxide 15*39 

Magnesia 16-92 



101*06 LeibioB 



No. 7. — The casing from the walls of a vein of dark green 
noumeaite at the Bel Air mine, Kanala, consisted of a dazzling 
white very tough hydrated silicate of magnesia which in parts was 
quite free from nickel, and in others merely tinged with the palest 
green. The surface towards the vein was much grooved, striated, 
and polished, and had apparently formed part of a slickenside. 

This mineral very closely resembles meerschaum in composition, 
in appearance, and in many of its properties. It is, however, much 
tougher than ordinary meerschaum, being as difficult to break 



L 


n. 


6-70 


6-44 


12-39 


11 -53 (by difference) 


39-75 


38-35 


traces 


•40 


traces 


•15 


2910 


32-52 


12-84 


10-61 


100*78 Leibius 


100-00 
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apart as rock cork ; it, moreover, presents in parts a more or less 
well-developed petaJoidal structure. The specific gravity is 2-55, 
meerschaum being only about 1 *3 to 1 '6. There are occasional 
black dendritic markings within it. 

One specimen possessing a very pale green tinge gave the follow- 
ing results : — 



Analysis. 
Water lost at 100 C. 

I, oonibined 
Silica 

„ Bolnble 
Alumina ... 
Iron sesqaiozide ... 
Nickel oxide (NiO) 
Magnesia 



14 30 

8-87 

51-81 

•13 

1-36 

2-32 
21-35 

10014 



Two other specimens devoid of any green tinge gave the fol- 
lowing results : — j i - 
^ Analysts, 





I. 


n. 


Water lost at 100' 


v^. *.• ... Lift 


13-30 at 105' CJ 


Combined water, at red heat... 9*70 


8-58 by diff. 


SiUca 


53-80 


53-80 


Alumina 


absent 


•75 


Iron sesquioxide 


absent 


trace 


Nickel protoxide 


^24 


-58 


Magnesia 


24-82 


22-99 




100-33 Leibius 


100-00 



The above composition furnishes the formula : — 2 MgO, 
3 SiO„ 5HsO, or 2 MgO,3SiOa,HaO, if the water driven off at 
100* C. be disregarded. 

The brownish or plum-coloured serpentine with which the 
noumeaite is often associated usually contains alumina, iron, dec. ; 
hence (in cases where analyses show the presence of any con- 
siderable quantity of these) it may be, I think, assumed that the 
mineral has not been completely separated from its gangue, but 
that both have been take together. 

The following analyses of some of the dark green brecciated 
Kanalaores, from which the gangue had not been wholly re- 
moved, will serve to show this : — 



Water lost at 105** 


C. 




8-765 


8-016 


8-65 


Combioed, by difference 




9034 


6-550 


8-95 


SiUca 






47 041 


38-108 


36-79 


,f soluble ... 






• • • 


• • • 


•70 


Alumina 






1-376 


2-584 


5-36 


Iron sesquioxide 






•157 


1137 


Nickel oxide ... 






14544 


31-853 


24-72 


Lime ... 






absent 


trace 




Magnesia 






19-083 


11-752 


14-97 



100000 



100-000 



10014 
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Another ore gave : — 

Water lost at 100° C. ... 

,, combined, by differenoe 
Silica 

,, soluble 

Alumina and iron sesqnioxide 

Nickel oxide 

Magnesia 



9-46 

777 

4312 

^3 

1-31 
19*89 
17-52 



100-00 



The foregoing analyses confirm the statement made in 1874 
that the mineral is of uncertain composition ; it ranges from 
practically pui-e hydrated silicate of magnesia to what is also 
practically only hydrated silicate of nickel. Some specimens which 
are now being examined quantitatively contain but a very small 
quantity of magnesia. 

Garnieriie, — Since the receipt of the first specimen in 1874, I 
have obtained only one or two additional examples of this variety 
of the hydrated silicate of nickel and magnesia. It is at once 
distinguished from the more important mineral noumeaite by its 
adherence to the tongue, and by its falling to pieces when 
immersed in water, and (like halloysite) even when allowed to 
remain adherent to the tongue for a moment or so. It might be 
roughly described, apart from its composition, as being a green- 
coloured halloysite. Apart from these characters, there appears 
to be but little difference between the two varieties. 

Knpfemicke.l, the arsenide of nickel, is reported from 
Kanala ; but the statement requires confirmation. A specimen so 
labelled proved to be poor chalcopy rites encrusted with a thin 
film of impure green carbonate of copper. I expect this mineral 
will be found in New Caledonia, but up to the present I have not 
seen any authentic specimens. 

Cobalt. 

Up to the present the only cobalt-bearing mineral from New 
Caledonia which I have had an opportunity to examine has all 
been of one kind, viz., the variety known as earthy cobalt ore, 
asbolite or '* wad," t.e., an impure oxide of manganese containing 
cobalt oxide. It apparently occurs in the form of irregular deposits, 
and as more or less spherical concretionary nodular masses, with 
mammillated surfaces, embedded in an unctuous red clay. This day 
is probably derived from the decomposition of the serpentine and 
other rocks of the district. 

These nodules are black or bluish-black in colour, but osually 
superficially coated either with the red-coloured clay or with red 
oxide of iron. T understand that they are quite soft when first 
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dag up ; they readily stain the fingers, and yield to the knife at 
cmoe, cutting like graphite, but wiiJb. a blue-black fthining metallic 
streak instead of a grey-black one. 

Some of the nodules present a very vesicular structure, like 
certain kinds of lava. Even the apparently quite compact nodules 
often enclose patches of the clay, especially towards the centra 

Many of them present a very striking resemblance to the 
manganese nodules dredged up from the depths of the sea by the 
** Challenger." I do not feel quite justified in throwing out any 
suggestions as to whether they were formed under similar condi- 
tions, since I have no personal knowledge of the conditions under 
'which they are found ; but as far as an opinion can be formed 
from the specimens which I have had an opportunity to examine, 
I am inclined to think that they were not, but that the concre- 
tionary process has been set up subsequently — ^that is, the cobalt 
seems to have been originally disseminated throughout the clay, 
but has since segregated together and assumed the nodular form. 

Asbolite also occurs as dendritic markings in the kaolin from a 
locaJity on the river Leia. 

Some nodules of the ore from XJnia were examined, with the 

following results : — 

Arudyaea. 

Specimeii No. 1. No. 2. No. 3. 

Water loat at 100^ C 868 1019 1054 

„ combined 8-87 9*74 9*83 

Sihca 15-34 1515 1720 

Alumina 8*86 8*70 7*65 

Iron seaquiozide 10*41 10'26 5*51 

Chromium , -52 -51 '87 

Nickel oxide traces traces traces 

Cobalt „ 15-67 1543 1359 

Manganese peroxide (MnOa ) . . . 1 1*52 9*57 1205 

lime traces traces traces 

Magnesia 20*80 20*46 22*63 

100-67 100-01 99*87 

The following contains but little magnesia — Coumac. 

Analysis, 

Water lost at 100" C 2*86 

Water combined by difference 16*57 

Silica ... ... ... ... 1*06 

AlnTniim. ... ... ... ... ... 11*37 

Iron sesqnioxide 23*52 

Chromiam sesquioxide traces 

Manganese peroxide (MnOg) 32-41 

CobiJt oxide (Co O) 10*42 

Lime ... ... ... ... absent 

Magnesia 1*79 

10000 
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The following analysis of a spedmen from Bale dee Pirogues 
shows the presence of nickel in rather larger proportion than 
usual 

Water loet at 100" C 6*072 

Combined water, by difference 13*759 

Silica with traces of chrome iron ... 4*476 

Alnmina 21*529 

Iron Besquioxide 18*396 

Chromimn Besquiozide traces 

Manganese peroxide (MnOg) ... 27*588 

Cobalt oxide 4*927 

Nickel oxide 2*256 

Lime ... ... ... ... ... trace 

Magnesia '418 

Potash '123 

oocia... ... ... ... ... ... ^xo 

Phosphoric acid (PaOs) "240 



100000 



From the foregoing analyses it will be seen that the earthy 
cobalt ore from 'New Caledonia differs considerably from those 
met with in other places ; bar3rta is entirely absent, although 
often present in this mineitd from other localities. (See analyses 
given by Dana, Descriptive Mineralogy, p. 182), but magnesia 
seems to have taken its place in the asbolite from some of the 
New Caledonian mines. 

Specimen from Unia of poor quality. 

Water lost at 100** C. ... 
Combined water, by difference 

Insoluble silica 

Soluble 

■^ JXA* •• ••• ••• ••• 

Iron sesquioxide 

Alumina 

Chromium sesquioxide 



Manganese peroxide (MnOg) 
Cobalt oxide (CoO) 
Nickel oxide (NiO) 
Lime 

Magnesia 

Potash 

oocia ... ... ... 

Sulphuric oxide (SOs ) ... 



Iron. 



2*720 

22-901 

1-699 

230 

trace 

10*308 

37*421 

traces 

16-598 

3-387 

2-645 

absent 

1-311 

•176 

•328 

•276 

100-000 



Jfagnetite. — In the form of small very perfect octohedra diffused 
through massive granular chlorite. 

Balade mine, Ouegoa. 

Bed ffcematite, — In a red-coloured micaceous schist, highly 
charged with oxide of iron, and in consequence often mistaken for 
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the goBsan of a oopper-vein ; the iron oxide has apparently been 
foimed at the expense of iron pyrites, since much of the schist is 
dotted all over with small rectangular cavities, pseudomorphous 
after iron pyrites. 

Balade mine. 

Brown ffcematUe, — ^A specimen from Baie du Sud evidently of 
very good quality, curiously permeated by reticulating cavities. 

Also met with in a talcose schist in the form of pseudomorphs 
after cubes of iron pyrites ; Mr. Fryor mentions breaking open 
one of these and finding a nucleus inside, about one-third of the 
size of the entire pseudomorph, made up of minute crystals of 
pale green>coloured sulphur, &c. 

Fyrrhotine. — ^The magnetic variety of iron pyrites (FejSj) 
collected by Mr. Pryor at the Balade mine. 

Massive, of a brown-yellow colour with metallic lustre, asso- 
ciated with copperpyrites andtransparent quartz, which is diffused 
through the mass, just as is seen in some of the pyrrhotine from 
Bodenmais in Bavaria. 

One of the specimens presented a somewhat cylindrical concre- 
tionary form, surrounded by a kind of crust of mica-schist, com- 
posed of white mica and quartz with a few flakes of black mica. 

Through the joints of some of the specimens layers of brown 
hsematite were present, underneath which the pyrrhotine had 
a crystalline surface, but no distinct crystals could be found. 
It was thought that perhaps this mineral might contain nickel 
like the pyrrhotine from Keif va in Sweden, and in the Gap 
mine in Pennsylvania, but none could be found in the specimen 
examined. 

MarcasUe, — In the form of nodules, smooth externally and 
converted into hydrated brown oxide of iron to the depth of about 
half an inch, but the interior still in part consisting of radiating 
crystals of marcasite. These nodules closely resemble those from 
the English chalk, evidently set free from a soft matrix, which 
was probably limestone. 

Locality, Mount Tiebaghi. 

Iron Fyritea. — The bisulphide of iron, Fe S2. 

In the form of fairly well developed cubes, both isolated and 
twinned, embedded in a slaty matrix from the Balade mine. 

Chromium. 

Chromite, — The deposit of chromite or chromate of iron, 
commonly known as chrome iron ore, appear to be very extensively 
developed in New Caledonia, as well as of extremely rich quality. 

The ore is met with in the form of alluvial deposits, as well as 
in ffitu in the serpentine and other rocks. I am informed that 
some of these alluvial deposits are now being worked on a large 
scale. 
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The majority of the speciiiieiis are masBive, with a cgygtaJliiy, 
granular, or lamellar structure ; also in the form of more or leB 
distinct lustrous black octahedia^ closely packed together ; often 
the ore is however stained with oxide of iron, and mixed with 
more or less steatitic matter. Some of the specimens yield as 
much as 66 per cent, of chromium sesquioxide. 

One specimen made up of rather large imperf ectly-develcfied 
iron-gray crystals — some nearly half an inch in diameter — was 
found to have the following composition : — 

Silica and insoluble matter^ 3*54 

Alumina 4*51 

Chromium sesquioxide 66*54 

Iron protoxide 10*86 

Magnesia 15'03 

100*47 

The amount of chromium sesquioxide is unusually large ; this 
is due to much of the iron protoxide being replaced by magnesDa, 
the difference being due to the lower equivalent of the latter. 

The above numbers approximate to the usual formula, RO, Rj 
O3. 

Localities : Petit Mont d'Or, Coumac, Tiebaghi, Ouaghi, 
Ouailou, Bale du Sud. 

NOSI-METALLIFEBOUS MiKERALS. 

Coal, — A specimen of the so-caUed anthracite, from Paita, near 
Noumea, came into my possession some time ago ; it is in the 
form of a nodular mass, hard, earthy, of poor quality, and quite 
unfit either for ordinary domestic use or metallurgical operations^ 

Torbanite or ^^ Kerosene Shale J^ — A specimen of torbanite or 
kerosene shale labelled "New Caledonia," exists in the Sydney 
University coUection. I cannot however trace its history, akd do 
not know from what part of New Caledonia it is supposed to have 
been brought It has very much the same appearance and 
physical qualities as the New South Wales mineral which goes by 
the name of kerosene shale, although it is not a shale and does not 
yield kerosene, but a mineral oil of another kind. 

Analysis, 

Moisture ) «k.i7 

Volatile hydro-carbons \ '^ *' 

Fixed carbon 8*71 

*» 8 n •■• ••. ••• ••• *.. ... iM# x./t 



10000 



The specific gravity is 1 '238. 



^ Free from chromium. 
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Qttariz, — ^In the form of fragments of coloarless and transparent 
rock cry stal, also as vein quartz, both wlute and tinged with varioiia 
colours from the admixture of impuiitieBy also in the form of 
white pebbles cemented together with brown oxide of iron, and 
mixed with some more or less decomposed mica, similar in appear- 
ance to the conglomerate from the New England diamond drift ; 
collected by Mr. Pryor. 

Chalcedony. — In flat pieces as if set free from fissures, often 
white outside like chalk flints ; in colour various shades of brown 
and grey, also quite white as in camelian. Collected by Mr. 
Hossiter, from Bouenoumala, Coumac. 

Chert, — Of various shades of grey through brown to black, and 
much fissured, from Pointe Nea (?), near Noumea, apparently 
weathered out of a limestone rock ; breaks with the usual square 
splintering fracture of chert, and is thus distinguished from flint 
and other forms of quartz, which break with a conchoidal fracture. 

OpaL — One of the hydrated forms of silica. Of various shades 
of pede translucent brown, through grey to opaque white ; some 
of the white varieties have a flesh-coloured tinge, and dendritic 
markings are common in all the specimens from Olande. 

Colette, — Calcium carbonate crystallizing in the rhombohedral 
system. There are several specimens of this mineral, some col- 
lected by Mr. Rossiter, from near Port la Guerre, which were 
mostly massive cleavage fragments. Mr. Fryer's collection from 
the Balade mine contained a few specimens crystallized in rhombo- 
hedra, and associated with small quartz crystals, taken from the 
joints of the mica-schist near to the deposits of copper or& Also 
others apparently from the lode, intimately associated with copper 
pyrites. 

Aragonite, — ^The variety of carbonate of lime crystallizing in the 
rhombic system ; occurs of a reddish colour, presenting a coarsely 
crystalline structure on the fractured surface. The Balade mine. 

Another variety is of a pure white colour, breaking with a fine 
crystaUine fra«tur«, and preaenting much the appearance of 
alabaster, apparently derived from veins only a few inches across ; 
where stained with iron oxide resembles somewhat the celebrated 
Algerian onyx marble. It apparently forms the vein stufl" of 
certain portions of the copper veina 

Limestone, — Of a grey or dove colour, suitable for building or 
ornamental purposes ; from the Baie de TOyselinat, Noumea, and 
from near Coumac Collected by Mr. Eossiter. Mr. Pryor sent 
some spedmens from an outcrop on the Di^ot Biver, near to 
the Balade mine. M. Batte speaks of the great extent of this 
limestone, in his Catalogue of Minerals from New Caledonia, sent 
to the Paris Exhibition of 1878. 

Dolomite. — Occurs in the veins with the copper ore intermingled 
with quartz. Balade mine. 
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Ankerite. — ^A variety of this mineral of a pale brown oolonr was 
found by Mr. Pryor, at the Balade mine, associated with qnaitz 
and copper pyrites; breaks readily into more or less lamellar 
pieces ; contains manganese, as well as iron, lime, and magnesia. 

Magnesite, — In the massive form, white, very dense, hard, and 
breaking with a conchoidal fracture ; somewhat platy structure. 
A qualitative analysis shows it to be very pure. 

A concretionary variety was contained in Mr. Rossiter's col- 
lection, labelled " Barytes from Bouenoumala," but on testing for 
barium none could be detected; the specimen had the same 
peculiarly reticulated surface and mammillated form as the mag- 
nesite found on the New South Wales diamond fields. 

Garnet — ^In some cases these are very well ciystallized in the 
form of the rhombic dodekahedron, varying in size from ^ to | 
inch in diameter, most of them being \ incL 

Some are brick red and more or less opaque, whilst others are 
of a rich more or less transparent red, similar to the varieties used 
for jewellery. 

The matrix is of two kinds ; the one is a hard and very heavy 
schistose rock, composed of quartz, glaucophane, and some epidote ; 
the other matrix is the rather uncommon variety of hornblende 
known as glaucophane. The faces of the larger rhombic dodeka- 
hedral crystels occurring in the glaucophane matrix are, as it were, 
built up of plates, so that the edges of the garnets would present^ 
if cut through, a step-like section. 

Usually each face of the garnet crystal is covered or in contact 
with a plate of mica ; these mica crystals often extend beyond the 
face of the garnet in one or more directions. When the garnet is 
detached, a mould of it is left, beautifully lined with mica. 

In some cases the garnets have crystallized in thin red films 
between the plates of mica ; in other places the solid garnet crystals 
penetrate right through the layers of mica. 

An analysis of the garnets was made with the following results : 
Sp. gr. 4011. 

Analyses. 

I. II. Mefto. 

Silica 38-10 38*21 38-15 

Alumina 2209 22*27 22*18 

Iron protoxide 2117 21*35 21*26 

Manganese ditto 6*50 5*58 5*5i 

lime 7-88 7'68 778 

Magnesia 4*64 4*84 4*74 

Loss on ignition 0*33 029 0*31 

99-71 100-22 99-96 

which gives the following formula : — 

3 (FeO, MnO, CaO, MgO), 2810, + Al30„SiO,. 
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Miea, — From the Balade mine, in the form of white silvery plates, 
some of which are about half an inch in diameter ; but no well- 
developed crystals were present ; by transmitted light the thicker 
plates present a dull greenish shade. Disseminated through some 
of the masses of mica are small red translucent crystals of garnet, 
and between the plates of mica films of garnet have occasionally 
crystallized out. 

Plates of this silvery white mica are also found sparsely scat- 
tered through the glaucophane, especially in the glaucophane 
bearing the garnets ; in other cases again, the mica is in excess, 
the glaucophane playing a subordinate part 

Oh^ analysis this mica was found to have the following com- 
position: — Sp. gr. 2 '938. 

Anali/ais, 
The following analysis wajs prepared on a very small quantity of 
the material, as it was only possible to collect a very limited amount 
of this silvery white mica ; hence much importance cannot be 
attached to it : — 

Wftter, combined 4*31 

Sihca 50-60 

Alumina 25*28 

Iron protoxide 3*47 

Manganese protoxide 0*50 

Lime 1*04 

Magnesia 4*86 

Potash 6*69 

Soda 2*49 

Loss 0*76 



100*00 
Neither lithium nor fluorine were present. 
The above results do not quite agree with any published 
analysis, nor do they afford a satisfsictory formula; but it is 
apparently a variety of muscovite mica. 

Another specimen of mica, apparently of the same kind, but 
of a rather darker colour and with less lustre, was examined with 
the following results : — 

Analyaes, 

I. II. Mean. 

Water, combined 4*42 4*50 4*46 

SiUca 51*22 51*23 61*23 

Alumina 27*29 27*41 27*36 

Iron protoxide 2*46 2*76 2*60 

Manganese '34 — *34 

Lime 1*26 — 1*25 

Magnesia 3*82 — 3*82 

Potash — 6*93 6*93 

Soda — 1*27 1-27 



99*25 



The above corresponds to 2 (^£0, i B>0,) 3 SiO, + HA 

T 
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HorrMsnde, — ^In the form of black and fibrous schistose masBes^ 
associated with white silvery mica and minute garnets, the three 
in alternating layers. From the Balade mine. 

Pyroxene or Augite, — A rolled nodule, made up of confused 
masses of crystals. From Tonsjete Bay. 

Gkmcaphane, — ^This rare variety of hornblende seems to be 
abundant in the neighbourhood of the Balade mine, as Mr. Pryor'a 
collection contained several specimens some of which differ in 
colour, structure, and general appearance. 

Only one specimen is crystallized; the crystals are in the form of 
dark blue-grey silky-looking prisms, seated upon a base of a mica- 
ceous schist, composed of mica, glaucophane, and gamete^ with 
some quartz. 

The prisms are about ^ inch in diameter and from ^ to f inch 
long ; they present no distinct faces, both the lateral and terminal 
faces being more or less rounded ; the prisms are in fact merely 
bundlee of lamellar or capillary ciystala Some of the prisms are 
completely isolated from the rest, whdst others are more or Ibbm 
interlaced and superimposed 

All the other specimens are massive, with a fibrous crystalline 
structure, of a peculiar violet colour, passing into a dark slaty blue 
on the one hand, and into a pale greyish colour on the other — the 
lighter violet varieties have a very beautiful silky lustra The 
streak is of a pale bluish grey. Before the blowpipe it fuses, in- 
tumesces slightly, colours flame yellow, yields a dark glass ; with 
sodium carbonate yields indications of manganese. Piurtly soluble 
in acids. H = 6-7. 

This occurrence of glaucophane is of considerable interest, since 
it has hitherto only been met with in the Island of Syra, one of 
the Grecian Islands, and at Zermatt. 

At Syra it is found associated with garnet, hornblende, and 
mica, in a micsrslate. The New Caledonia mineral is also asso* 
ciated with garnet and mica, in fact it forms in some cases the 
matrix of these minerals. 

On analysis it was found to have the following composition : — 

Anali/ses. 

I. n. Mean. 

Water 1-42 1-34 1-38 

SiUca 62-71 62*88 6279 

Alumina 1420 14^9 14'44 

Iron protoxide 9-89 9*76 9*82 

Manganese traces traces traces 

Lime 4-31 427 4*29 

Magnesia 1112 10-92 11-02 

Potash -96 -80 -88 

Soda 615 6-38 6-26 

99-76 100-04 99-86 

Sp. gr. 3-12. 



^ 
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For the sake of comparison I append the analysis of the mineral 
£rom the Isle of Sjra, Dana's Descriptive Mineralogy, p. 244 
(Schnedermann, J. pr. ch. xxxiv, p. 238), also an analysis by 
Bodewig of a specimen from Zermatt. 

Analysia. 
Syra. Zermatt. 

SiOa 66-40 8iO, 67*81 

AlaO, 12-23 Al.O, 1203 

FeO 10-91 Fe.O, 217 

MnO -60 FeO 578 

MgO 7-97 MgO 13-07 

CaO 2-25 CaO 2*20 

NaaO 9-28 Na.0 7-33 

KsO traces 



99-68 100-39 

DiaUage. — A rolled nodule — ^no locality, probably from Tchio. 

Serpentine. — ^The rock known as ophioHte or serpentine is very 
largely developed in New Caledonia, forming in fact mountain 
ranges ; but the mineral known as noble or precious serpentine is 
not common. 

Some of the serpentine has a very peculiar plum colour and 
plum-like bloom on its surface. 

A specimen of the common massive serpentine was found to 
contain 0*78 per cent of nickel oxide.^ 

Marmolite. — A foliated variety of serpentine of a green colour, 
translucent, in flat platy fibres, passing into an asbestif orm variety, 
said to be associated with the chrome iron ore deposits at Tiebaghi 
on the west coast 

Talc. — Of a white silvery or pale green colour, highly lustrous, 
possessing a schistose structure, and containing long semi-trans- 
parent interlacing crystals of actinolite. 

Balade mine. 

Steatite. — Of a white colour, translucent, mixed with some ser- 
pentine ; collected by Mr. Rossiter at Yate ? 

A green variety from Moira, also at the Balade mina 

Chlorite. — In masses of the usual dark olive-green colour, break- 
ing with a crystalline fracture, presenting rosette-like groups of 
crystals 3 Balade mina 

KcLolin. — From Ombatcha Of a dazzling white colour, very 
friable, with a harsh feeling. A qualitative examination only was 
made of the specimen on its being found to be practically pure 
hydrated silicate of alumina, with but a trace of sesquioxide of 
iron. 

With little preparation would probably be extremely well 
adapted for the manufacture of porcelain of the best quality. 

^ Nickel Minerak from New Caledonia. Jour. Boy. Soc., N.S.W., 1874, 
p. 80. 
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AUophane. — From a small island to the south of New Cale- 
donia. 

As an incrustation, of a pale blue coloui* ; hardness about 3, 
brittle, is readily cut with a knife, yields a shining streak, adhert» 
somewhat to the tongue, translucent, resinous lustre, fracture flat 
conchoidal. 

Before the blowpipe it loses colour somewhat and becomes more 
or less white and opaque, splits up, but does not intumesce or fall 
to a powder ; at first it imparted a paJe green tinge to flame, infu- 
sible, in closed tube gives off water, and with microcosmic salt a 
skeleton of silica. When stix)ngly ignited with cobalt nitrate a 
blue mass is left Gelatinizes with hydrochloric acid. 

ffcUloysite, — Of pale tints of grey, yellow, green, and brown — 
found in the crevices of the rocks at Yate. 



At some future time I hope to exandne some of these speci- 
mens rather more in detail ; many of them appear to be well 
worth further investigation, but chemical analyses necessarily take 
a long time to complete. 

In conclusion, my thanks are due to my friend Dr. Leibius, 
Senior Assayer of Uie Sydney Branch of the Royal Mint, for his 
kindness in making for me the seven analyses marked with his 
name, and to Dr. Helms for his assistance in analysing the chrome 
iron, the glaucophane and its included garnets and mica. 
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Notes on a Collection of Fossils fiom the Palaeozoic 

Rocks of New South Wales. 

Part L 

By R Etheridge, Junr., F.G.S., &c., Corr. Member Roy. Socs., 
New South Wales, Victoria, and Tasmania. 



[Read he/ore the Boyal Society o/N,S, W,, 4 August, 1880,] 



INTRODUCTION. 

When last in England Prof. A. Liversidge entrusted to my care, 
for presentation to the Geological Department of the British 
Museum, a collection of palaeozoic fossils from various localities in 
New South Wales. Unforeseen circumstances, of a varied nature, 
have prevented my fulfilling a promise to describe these fossils, 
made to Prof. Liversidge, and I am now only able to partially 
carry this out, a portion of the collection stiU remaining to bo 
worked out 

Two difficulties are preeminent in an undertaking of this kind. 
First, the unsatisfactory state of preservation of the specimens ; 
and, secondly, the difficulties of identification which arise from the 
limited number of examples of any given form or forms. A 
proper comparison with known European or American species 
can hardly be effected, and sometimes results in the identification 
or opinion arrived at being either hasty or erroneous. 



CfaM— AGTINOZOA. 

Genua Rhizophyllum. lindsti-bm, 1865. 

(Kngl. Vet Akad. ForhandL, 1865, No. 5, p. 287.) 

Obs, Prof. De Koninck has described from the Upper Silurian 
rocks of Rockflat Creek, N. S. Wales, the internal cast of a coral 
very like that of a Calceola^ but which he thinks should more 
properly be referred to the genus Rhizophyllum. This he has 
described as R, irUerpunctcUum, but from the very nature of the 
fossil it will be at ail times difficult to identify other specimens 
with it 

Prof. Liversidge has obtained from near Yass three specimens 
which equally resemble Calceola with that described by De Koninck. 
They have truncated 1)ases, in one of which is seen traces of 
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vesicular structure, so that in all probability our examples are also 
referable to Rhizophyllumy although from the much more contracted 
outline of the cone, as compared with R. (?) inierpunciatum^ I doubt 
very much if they should be referred to the latter. 

One of the three specimens is more Calceclorlike than the otber 
two, which again resemble RhizaphyUum to a greater extent^ and 
remind us very much of R, Tenfieasee^enHs (Roemer). 

One of the more pyramidal specimens exhibits several scattered 
tubercules over the convex side of the oorallum, representing the 
broken and scattered bases of rootleta In both these ezampleB 
the calices are filled with irremovable matrix, but in the more 
Co^^o^like form the characters are to a certain extent exhibited. 
The central primary septum is visible, bordered on each side by 
from eighteen to twenty crenulatkwuB alternately larger and smaller. 

Taking into consideration the difference in outline between our 
specimens and that of Prof. De Koninck, and the unsatisfactory 
figure of the latter, I am obliged to propose for the spedmens 
gathered by Prof. liversidge a distinctive name. If futnze 
researches diould establish the identity of our respective fonna, 
the name applied by me will of course become subservient to l^t 
given by Prof. De Koninck. For the present I provisionally 
describe these specimens as — 

Rhizophyllum Avstrale, Sp. nov. PI. — Figs. 7 and 8. 

Sp. char, Oorallum conical, having an almost semicircalar 
section ; the angles formed by the umon of the convex and flat 
sides rounded ; tapering to an apex more or less bluntly truncated, 
and slightly curved towards the convex side. Principal septmn 
tolerably well marked, having on each side from eighteen to 
twenty other minor septal crenulations, alternately larger and 
smaller. Externally the surface of both faces is concentrically and 
coarsely wrinkled or ridged, with fine sharp lines or striae between 
the wrinkles ; here and there over the convex face of the corallum 
are a few scattered small tubercules, but no distinct trace of them 
is visible on the flat face. Structure apparently vesicular. 

Obs. I should have liked to examine the microscopic structure 
of these corals more minutely than I have done, but the amount 
of material is too limited to pennit of my breaking up either of 
the specimens ; however, as it is, the worn truncated base of one 
distinctly shows traces of a vesicular structure. This would, follow- 
ing the researches of Dr. Idndstrom, recommend the reforenoe I 
have made to the genus Rhizophyllum rather than to Caleeoia 
proper. This is also the view of my friend and co-writer PkoC 
H. A. Nicholson, to whom I submitted the corals when first they 
came into my hands. 

Loc, Tass, — in rocks of Silurian age. 
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Class— CBJJBTACEA, 

Gemu Enorinurus. Emmiich, 1845. 

(Neues Jahrb. f. Mineral., 1845, p. 42.) 

Encrinurtis punetatus. BrOnnich? PL — Figs. 11 and 12, 
^. puncUUns, Brttn. Neues Jahrb. f. Min., 1845, p. 42. 
^. pwncUUus. Salter. Mem. Greol. Survey, Gt Brit Dec. viL, 
1853, No. 4, p. 6 {/or genend synonomy). 

Obs. There are several pygidia and portions of a cephalic shield 
which so far as we can make them out appear to belong to this 
species rather than to any other. It has already been recorded as 
occurring in New South Wales, by Prof. De Koninck.^ The best 
of the specimens (a tail) before me possesses all the characters of 
JS, pwnctatus^ the numerously ribbed axis, and smooth central 
space only occupied here and there by the tubercules, in this case 
lour in number. I find on examining a series of specimens of this 
species in the British Museum that the number of these tubercules 
varies much in different individuals. Some from Dudley have 
four, as in the present case, others have five, and again six, whilst 
Salter describes as many as seven in E, punctatua. Furthermore, 
the latter states that each tubercule-bearing ring is separated by 
fotir other rings; but I find that this character also varies quite as 
much as the actual number of tubercules, two and three separating 
them quite as often as four. 

Loc, — Bombala, in a highly fossiliferous shale of Silurian age. 

CfaM— POLYZOA- 

Genvs Protoretepora. De Koninck, 1877. 

(Foss. PaL Nouv.-Galles du Sud., pt. 3, p. 178.) 

Ohs, An infundibuliform example retaining the original basket- 
shape exemplifies in a marked degree the variability in the form 
and size of the meshes. At one point the fenestrules are quite 
oval, at another almost square, and fragments would well pass for 
distinct species. It is probably identical with that figured by 
Prof. De Koninck as Protoretepora ampla (Lonsdale), but differs 
to some extent from the typical illustrations given by Lonsdale. 

Loe, — Singleton, in a light-coloured micaceous sandstone. 

CZoM— PELECYPODA. 

Gemu Anodontopsis. M*Coy, 1851. 

(Annals. Nat Hist., 2nd ser., 1851, vii, p. 53.) 

Anodontopsis Australia, Sp. nov. PI. — Fig. 6. 

Sp. Char, Obliquely ovate, produced towards the posterior side ; 

the anterior and posterior margins are convexly rounded, hinge-line 

straight^ shorter than the width of the shell ; beak sharp, prominent, 

and nearer the anterior than the posterior end. Immediately 

below the hinge-line are visible the elongated cavities left by the 

1 Fobs. Pal. Kouv.-Galles da Sad. 
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cartilage plates, of which the posterior is somewhat the longer. 
Surface ornamented with concentric undulations or ridges, which 
broaden out towards the ventero-posterior margin. 

Obs. So far as I am aware, the occurrence of the genua AruxHonr 
toposis has not hitherto been noticed in the palaeozoic rocks of 
Australia, but I think we have in the present fossil a species of it. 
Setting aside the general resemblance in form to the described species 
of AnodorUoposiSf the identity of the above shell to this genus is in- 
dicated by the presence of the cartilage grooves under the hinge-line. 

In form AnodorUopsis Atistralis is between A. quadrcUtts 
(M*Coy),* and A, hvMa (M'Coy).* It is however more oblique and 
wider than either, and possesses a straighter hinge than the former ; 
again, the obliquity is greater than in another species A, anffusti- 
frons (M*Coy).» 

Loc, — Near Bombala, in a fossiliferous shale of Silurian age. 

Genus Conocardium. Bronn, 1837. 

(Lethsea Geognostica. Bd. i, p. 92.) 
Conocardium, Sp. ind, PL — Fig. 9. 
Ohs, The collection contains a very interesting species of this 
genus, but unfortunately the only specimen. It has relations with 
C, Hihernicum (Sow.), but is distinct. It resembles the latter in 
the very truncate form of the end, but differs entirely by the total 
absence of any trace of the deep shelly border. Furthermore the 
tube which rises from the truncated end of C. Hibemicum does so 
from close under the hinge ; in the present instance it is central, 
and the single line which proceeds from it to the ventral margin, 
representing the gape of the sheU, here has a radiating line on 
each side of it. The produced end of the shell resembles that of 
C, aliforme (Sow.), but the end again differs. It is too much 
flattened and too heart-shaped for the latter species, and has too 
well-defined a periphery. We have only an imperfect single 
specimen, but in all probability this species will turn out to be a 
new type of the genus. 

Prof. M'Coy has described an Australian species of Conocardium^ 
viz., C, Aiistralisy^ which resembles our specimen in general form, 
and like it has an obliquely truncated end, although 0. Australia 
appears to have no tubular prolongation, but in the place of it two 
impressed furrows radiating from the beak. In the present 
specimen there exists the broken base of a long tube, and below it 
two small radiating ridges. Another shell has been described 
fi-om the Australian upper palseozic rocks, which may be a species 
of Conoca/rdium — the C. ferox (Dana), but it appears to be quite 
different from our fossil. 

Loc. — Bungaralaby, Lake Bathurst. Carboniferous 1 
1 Brit. PaL Foaa., p. 272. »/6«., p. 271. 
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€rtnu8 Pleurophorus. King, 1844. 

(Annals Nat Hist., xiv, p. 313.) 

Fleurophorua MorrisiL De Koninck. 

OrtJionota f costata. Morris. Strzelecki's Phjs. Descrip., N. S. 

Wales, 1845, p. 273, t. 11, f. 1 and 2. 
Plewroplwrua Morrisii. De Koninck. Foss. Pal. Nouv.-Galles 
du Sud, 1877, pt 3, p. 281, t 20, f. 5. 

Obs. A small example of this species much incrusted with matrix, 
but with the shell preserved. I have not seen the internal hinge 
characters, but the general configuration would bear out Fro£. 
De Koninck's reference to the genus Fleiurophorus rather than to 
Ortlumota, 

Loc, — ^Wollongong, in sandstone j Carboniferous, or Permio-car- 
bonif erous ? 

G&nus Aphanaia. De Koninck, 1877. 
(Fobs. Pal. Nouv.-Galles du Sud, pt. 3, p. 302.) 

Oha, One valve of a shell before me (Figs. 3 and 4) appears to 
correspond to some extent with the characters of this genus, 
although not equally so with either of the species referred to 
Aphanaia^ by Pi^f. De Koninck. From A, Mitclielli (M*Coy, ap,) 
it may be distinguished by the want of the posterior alate 
expansion, and the only valve we possess is much more attenuated 
towards the beak. It is this latter character and the general form 
which give it so much more the appearance of A. gigantea (DeKon.), 
and of which it may be the young. There is also a certain amount 
of resemblance between our shell and De Koninck's MytUua Bigshyi, 
Further specimens are required before this form can be definitely 
determined. 

Loc. — Wollongong, in sandstone. 

C^oM— GASTEROPODA. 

Genus JjOXO^^mjl. Phillips, 1841. 

(Pal. Foss., Cornwall, Devon, <kc., p. 98.) 

Loxonema aulculoaa, Phillips, PI. — Figs. 1 (b 2. 

Melania atdctUosa, PhiL Geology of Yorkshire, 1836, ii, p. 228, 

f. la. 
Loxonema aidcuJosa. Morris. Cat. Brit Foss., 1854, 2nd ed., 

p. 255. 
Sp. Char, Shell elongate-conical, tapering gradually towards the 
apex, of at least seven whirls, and probably more. Whirls 
increasing in size gradually downwards, most convex a little below 
the middle, but each becoming flattened or somewhat concave just 
below the suture, which is moderately impressed. Surface of each 
whirl ornamented with from forty to fifty distinct, sharp, raised 
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ooncavely-curyed ridges or costee, which are so disposed that if 
followed in a vertical line from whirl to whirl, assume a zigzag 
appearance, and are separated from one another hy interspaces of 
at least three times their own width. 

Obs. The presence of the ** Gilbertson Collection " in the British 
Museum, wherein the type specimen of Phillips' Laxonema stdculoaa 
is preserved enables me to point out the remarkably close resem- 
blfiince existing between it and a shell from Bungaralaby (PL , 
f. 2). The only difference I am able to detect consists in the 
somewhat more slender form of the Australian variety ; the type 
has four whirls preserved, the present specimen six. The great 
resemblance between the two consists in the flattening of each 
whirl just below the suture and in the characteristic ornamentation. 

In the former point both shells agree with Loxonema const/rida^ 
Martin, but otherwise differ. They also resemble Z. Lefebvrei 
(De Koninck) to some extent, but in the latter the strise or costte 
are very much finer, more numerous, and less bent Prol Hall 
described some time ago and has lately figured several shells from 
the Devonian rocks of North America, which have a striking 
resemblance to the British and Australian forms, more especially 
the latter. Loxonema pexata (Hall)^ is, indeed, very closely allied 
to our shell, whilst L. terebra (Hall)^, although generally resembling 
it, is too coarsely ribbed. Again, L, delphiccla (Hall)^ is, although 
a more slender ^ell, almost equally near ours as L. pexata. These 
forms occur respectively in the Upper Helderborg, Hamilton, and 
Chemung groups of the North American Devonian, whilst L. 
sideulosa (PhilL), is in England a carboniferous limestone specie& 
For the present, it appears to me that the most correct reference 
for the Australian shell will be to the latter, more especially as I 
have been able to make a direct comparison. They differ (so far as 
I can see) only in the Australian form having a little less robust 
aspect, and in possessing somewhat coarser ribs. 

Loc. — Bungaralaby Creek, west side of Lake Bathurst 

In addition to the foregoing univalves there are some others, 
but all in such a sad state of preservation that it is impossible to 
atttempt an accurate determination. The best of these is an 
internal cast, probably that of Fleurotomana stUHsamcellata (Morris), 
from Black Head, lUawarra. The second which may be mentioned 
is a much waterwom example of a very large univalve, having 
somewhat the appearance of a Maclwrea^ but is in all probability 
a depressed and worn Euomphalus. 

Loc, — Bungaralaby Creek, west of Lake Bathurst, in a dark blae 
limestona 

1 Pal. N. York, voL v, atLas, t 13, f. 17 and 18w 

> Und., t. 14, f. 6 and 7. 

> Ihid.y t. 13, f. lft-26. 
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CiM*— PTEROPODA. 
ChTvua Tbktaottlites. Schlotheiniy 1820. 

Oha. The late Rev. W. B. Clarke, F.R.S., Ac, determined three 
species of this genus in the Australian palaeozoic rocks,^ viz., T. annu- 
tatus, T, omatusy and T. tenuis, but as he did not attach authors' 
names to his specific determinations, it is difficult to understand 
'irhether he intended to imply by these names the species of Sowerby 
and Schlotheim respectively, or to regard them as new species of his 
own ; but probably the former supposition is correct ; it is however 
noteworthy that Prof. De Koninck did not describe any species of 
TerUaculites in his recent work on Mr. Clarke's New South Wales 
Fossils. Prof. liversidge has forwarded to me two handsome 
specimens of a hard light-coloured rock cmmmed with the remains 
of a TeifUaculitea, PI. — Fig. 10, but as most of the iadividuals com- 
posing these masses are preserved as sections of the tubes, and not in 
relief it is difficult to express an opinion as to their identify ; but in 
all probability they represent an undescribed form. The quantity in 
which this Tentacvlites occurs in the bed from which the specimens 
before me were taken probably equals that described by Profs. 
James HaU and H. A. Nicholson, M.D. The former of these 
writers remarks' of T, i/rregvlaris (Hall) — " On this same specimen, 
which has a length of five inches and an average breadth of little 
more than one inch, more than five hundred iadividuals may be 
counted ; and the layer beneath for the thickness of a quarter of 
an inch is composed almost entirely of these fossils, giving more 
than ten times as many as can be seen upon the surface. * * * * 
The layers thus covered are known in numerous places over an 
extent of country from thirty to fifty miles, showing the myriads 
of these creatures that fiourished upon the bottom of the ancient 
sea." Prof. Nicholson states* that T, Jisav/rella of the Devonian 
rocks of America is " remarkable as occasionally occurring in such 
extraordinary profusion as to actually form beds of limestone." 
In the Australian species the form of the shell is an elongated and 
slender one, the annulations are numerous, sharp, and project some 
distance laterally, but I have not been able to determine whether 
intermediate ornamenting strise existed. 

The preservation of this species in limestone has enabled me to 
study the structure of the shell-waU by means of thin sections 
prepared for the microscope. This subject does not appear to have 
been investigated to any great extent, one of the few writers who 
have described it being Dr. Richter of Saalfeld. In a paper on 
the Thuringian Tentaculites, he states that the structure was not 
apparent, unless certain columnar appearances visible may be so 

1 S. Gold-fieldB, N. S. Wales, 1860, p. 286. 

* Pal. New York, iii, p. 137. 

* Man. of Palaeontology, Sbid ed., ii, p. 62. 
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oonsideFed, although perhaps simple mineralization may acoount 
for it^ It will be seen from the following notes on the Australian 
TentaciUites that the latter of these suppositions is probably the 
correct ona 

The late Mr. J. W. Salter also touched upon this subject in a 
paper on Comulites and TerUcicuiUe8y read before the British Associar 
tion in 1845. He described a laminar structure as existing at the 
thickened nodes or annulations of the shell, the texture being 
looser here than in other parts of the latter, thus showing a 
transition towards the structure of the genus ComvUtes^ 

The sections of the limestone forwarded by Prof. Liversidge, 
from the random manner in which the Tenta^culites are scattered 
throughout it, naturally afford sections of the latter taken at various 
angles, longitudinal, horizontal, or oblique in various directiona 
All these agree in showing that the shell wall was distinctly 
traversed by small tubuli from the exterior, passing inwards, which, 
although generally distributed over the whole surface, are much 
more crowded together in the annulations or circular costse of the 
shelL These tubuli, so far as I have examined them, do not 
penetrate quite through the shelly matter, but become lost in its 
substance. I have not observed any trace of septa. When the 
annulations of the tubes are cut through in vertical section they 
are seen to be densely crowded with these tubuli, which are not 
necessarily all of the same length, and in each annulation they 
appear to tend from the upper and lower margins towards the 
centre. When any fragment of the shell contained in the general 
mass of the limestone is sectioned parallel to the longer axis, the 
tubes are seen as small crowded black dots. PL — Fig. 10a. 

The internal and external walls of the shells, or tubes, of 
TentdcuUtes, correspond with one another, the inner following the 
outline of the exterior, as will be seen by a glance at the enlarged 
figure of a portion of one side of a tube. 

In one or two examples there does appear to be a division of 
the shelly matter into laminse, which would give colour to Dr. 
Richter's observations on the presence of the columnar structure, 
but as it certainly is not present in all, I do not wish to lay too 
much stress on the point. 

I hope to return to this interesting and neglected subject at a recent 
date, and compare the structure exhibited by these sections with 
that of Tentaculiiea from the Wenlock limestone and other Silurian 
deposits of various areas. This subject is one of very considerable 
interest, because by it we shall probably be able to satisfactorily 
determine the systematic position of the genus. For many years 

1 Zeit. Dents. Geol. Gesellschaft, 1854, vi, p. 279. 
' Brit. Absoc. Report for 1S45, pt. 2, p. 57. 
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Tenicundites was looked upon as the shelly case or tube of a 
Tubicolar Annelide^ now it is regarded by the best authorities as 
the shell of a Pteropod. 

If the structure exhibited by the Australian TerUaculitea should 
prove to be constant throughout the genus, the following description 
of that of a Pteropod by the late Prof. Queckett will show how little 
the two have in common. In most of the genera of this class the 
shell^ *' is as transparent as glass, and almost structureless ; but in 
a large species of Creseis it was found to be composed of two layers, 
the outer opaque and minutely granulai*, the inner somewhat 
fibrous, the fractiu:ed edges in most cases exhibiting portions of 
fibres, which extend beyond the outer granular layer." Should 
this TentcuiiUites, on further examination, prove to be specifically 
distinct from the numerous ones which have hitherto been described, 
I would propose for it the name T. Liversidgei, 

Loc. and horizon — Holmes' Paddock, on the Macquarie, below 
Wellington, in a limestone of Silurian or Devonian age ? 

C^tw*— BRACHIOPODA. 

Gervua Spibifeiul (Sowerby.) Phillips. 

Spirifera disjuncta. J. de C. Sowerby, PL — Fig. 5. 

S. disjuncta, J. de C. Sow., Trans. GeoL Soc, 1840, v, 2 ser., 

t. 53, f. 8, t. 54, f. 12 and 13. 
S. disjuncta, Davidson, Hon. Brit. Dev. Brachiopoda, p. 23, t. 5, 

£ 1-12, t 6, f. 1-5. 

Obs, Prof. Liversidge has forwarded a white sandstone from near 
Wallerawang containing the casts of numerous Spirifers having all 
the appearance and characters of the above species. The hinge 
line of these shells is long, and the whole surface of the valves 
including the fold and sinus is crossed by a large number of fine, 
more or less equal, radiating ribs. The lengthened hinge and 
surface striation remind one much of both Spirifera striataj of the 
Carboniferous rocks, and of Sp. disjuncta^ of the Devonian. As 
regards the first it approaches particularly the variety attenuata 
(J. de C. Sby.), but after consulting my friend, Mr. T. Davidson, 
F.R.S., I think the most appropriate reference will be to the 
Devonian form. 

Spirifera disjuncta was first indicated as an Australian fossil 
by the late Mr. T. Stutchbury, who found it at Pallal, as stated in 
one of his Repoi'ts on the Geological Survey of N. S. Wales.* 
Since then the late Hev. W. B. Clarke obtained the species at 
Bowenfels, Sofala, Collins' Flat, dec' The occurrence oiS. disjuncta 

> Lectares on Histoloffv, 1854, ii, pp. 335-36. 

* Pailiamentiury BluelBook, Dec. 1854, p. 19 (folio, London, 1855). 

* Becherches Fobs. PaL Nouv.-GalleB du Sud, 1876, p. 100. 
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at WaUerawang tends to bear out the views of Prol Liversidge 
as to the age of certain beds in that neighbourhood. In a paper 
''On the Iron Ore and Coal Deposits at Wallerawang,"^ he 
describes the deposits of iron ore as situated some six miles from 
that place, and near the junction of the Goal Measures with the 
Upper Silurian or Dewmiem beds, which there crop out to the 
surfaca 

Loc, and horizon — ^Walker's Pointy WaUerawang, in a white 
sandstone of Devonian age. 

Genus Atbtpa. Dalman. 

Atrypa reticularis. Linn. 

Atrypa reticularis (linn, sp.) Davidson, Mon. Dev. BracL, p. 53, 

t 10, f. 3 and 4. 

Obs. A small cast of one of the many varieties of this species 
occurs in the f ossiliferous sandstone of BombeJa^ It does not call 
for any further remark. A, reticularis had been previously met 
with in the Silurian rocks of Duntroon, and the Devonian of Tass 
and Kempsey, N. S. Wales,' and in the Devonian series of Bindi, 
Victoria.* 

Loc. and horizon — Bombala, in a mudstone of Silurian ag& 

A. reticulari& var. aspera. Schlotheim. 

A, reticularis, var. aspera (Schlotheim sp.) Davidson, Mon. Brit. 

Dev. Brach., p. 57, t 10, f. 5-8. 

Obs. A single and badly preserved example of this variety 
exists in Prof. Liversidge's coUection. It is interesting only from 
the fact that, so far as I know, it has not hitherto been noticed in 
New South Wales rocks, although met with in the Devonian beds 
of Bindi, Victoria.* 

Zoc— Collins' Flat, N. S. Walea 

Gemu Stbophomena. Blainvilla 

Strophomena rhomboidalis. Wilckens, sp. 1 

S. rhomhoidalis (Wilckens, sp.) Davidson ,Mon. Brit. Sil. Brach., 
p. 281, t 39, f. 1-21, t 44, f. 1 a and b. 

Obs. The collection contains two specimens of Strophomena from 
Bombala. The first of these appears to be one of the many forms 
of the above species, although from its decorticated nature some 
of the characters are obliterated. Mr. T. Davidson, RRS., has 

» Trans. R. Soc. N. S. Wales for 1874, p. 82. 

* De Koninck, loe. cit., pp. 33 and 97. 

* M'Coy, in Couchman's F^ogreas Report, Qeol. Survey, Vict., for 1877> 
p. 158. 

* M*Coy, toe. eU., p. 158. 
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been kind enough to examine this and he considers the deter- 
mination to be oorrect, but taking into oonsideration the state of 
preservation it is perhaps better to express the determination with 
a note of interrogation. The specimen is small, about the size of the 
variety figured from Craighead Quarry, near Girvan,' and some- 
what resembles this. The radiating semi-ribs are numerous and 
crossed by a large number of the fluctuating crenulations seen in 
S. rhomboickUia, 

The species has been met with before in New South Wales, at 
Bock Flat Creek, by the Rev. W. B. Clarke.* 

Loc and horizan^BombalA, in a mudstone of Silurian age. 

^ Monograph, loe, et^., t. 44, f. 1 a and b, 
* De Koninck, loe, cU., p. S^. 
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Explanation of Plate.. 

Fig. 1. Loxonema sulctdoaa (Phillips). The type specimen contained in 
the "Gilbertson Collection, " British Museum, from the Kngliah Carbonifennifl 
limestone, for comparison with Fig. 2. 

Fig. 2. Loxonema sulculosa (Phillips) ? Carboniferous or Devonian ? 
Bungaralaby Creek, Lake Bathurst. 

Fics. 3 and 4. Aphanaia f sp. ind. Wollongong sandstone. A mach 
weathered cast. Fig. 3, exterior of valve. Fig. 4, reverse showing portion 
of hinge. 

Fig. 5. Spirt/era dUjuncta (J. de. C. Sb^'. ) A drawing taken from several 
exists of the exterior of the central valve! White sandstone of Walk^'s 
Point, Wallerawang. Devonian. 

Fig. 6. AnodorUopsis Australia (R. Etheridge, iun.) A characteristic 
specimen of one of the valves. Near Bombala. Silurian. 

Fi^. 7 and 8. EhizophyUum? Australe (R. Etheridge, jun.) Near Yaas. 
Silurian. Fig. 7. the largest specimen, obverse and reverse, showing the 
truncated base, and, in the former case, the rounded side of the conSlum, 
in the latter the flattened side. The convex side shows here and there the 
broken root-like bases of tubercles. Fig. 8. A smaller and shorter example^ 
in which the interior of the calice and the septal ridges are well shown. 

Fig. 9. Conoeardium, sp. ind. A mutilated specimen from Bungaralaby, 
Lake Bathurst. Carbomferous ? Showing a view of one valve, and the 
truncated end of both valves united. 

Fi^. 10. TetUaciUUea, sp. Portion of the weathered surface of a specimen, 
showine the manner in wbich individuals are scattered through the mass. 
Near Wellington. 

Fi^. 10a. An enlargement of a portion of one of the walls of a specimen, 
showmg the tubuli clustered at the annulations of the shell, x 100. 

Figs. 11 and 12. Enerinurus punetatu8 (Brilnnich) ? In a fossiliferooB shale 
of Saurian age. Near Bombala. 

N.B. — All the figures are of the natural size except Nos. 11 and 12, which 
are x 1^. 
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A Comparison between the Prospect and Kenny Hill 
Schemes, proposing a high-pressure Water Supply 
for Svdnev. 



^ ^_ 

for Sydney. 

By Mr. F. B. Gipps, CK 



ISead before the Soyal Society of If.S^., 6 October, 1880. 



The great importance and the general interest of the question of 
water supply to this metropolis are, I venture to say, a sufficient 
apology for engaging the attention of the members of this Society, 
while bringing before them a comparison between the Prospect 
and Kenny Hill schemes, embracing a high-pressure water supply 
for Sydney. If in the elaboration of my argument there should 
seem to you any grave defect of reasoning, I trust that you will 
not permit any such error of judgment to prejudice you against an 
impartial and unbiassed verdict on the whole merits of the com- 
parison. The following prominent features in the two schemes 
commend themselves to an attentive consideration : — 1. The area, 
storage capacity, and cost of the storage reservoir. 2. The length, 
character, and cost of the conduits, and their duty. 3. Their com- 
mercial and economical qualifications. 4. Their sanitary influence 
respectively. 

Storage Reservoib. 

The most essential point in a storage reservoir is its impound- 
ing capacity, or its actual volume available for the intended 
supply. This quantity must be estimated from its surface level 
to that level at which the outlet conduit is entered. The depth 
left for settlement of suspended matter must vary according to 
circumstances, such as the area of the reservoir or the purity of 
the water supplying it ; but it should be carefully estimated, as 
any unnecessary depth simply implies waste of water. The reser- 
voirs of Philadelphia forcibly illustrate the influence of different 
supply sources on this deposit or settlement, for whilst the supply 
that from the Schuylkill only gives \ inch annually, that from the 
Delaware River gives 1 inclt The accumulation of mud in the 
reservoirs of the New Biver Water Company, London, averages 
•96 inch annually. The duty of a storage reservoir is to provide 
not only for any accident which may happen to the supply conduit 
and for the emergencies of different seasons, but more especially 
for the exhaustive demands on it of several consecutive years of 
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excessive drouglit. The eminent hydraulic engineer, Mr. W. 
Clark, in his Keport on the Commissioners' scheme for water supply 
to Sydney, in recognition of the above essential qualification of its 
storage reservoir, thus alludes to it : — " The prominent feature of 
the Upper Nepean Scheme is the Prospect reservoir ; it resembles 
the Yan Yean in Victoria, and affords, like it, a vezy abandaat 
artificial storage, so essential in a climate liable to extended periods 
of drought." 

Prospect Reservoir. 

The physical features of the Prospect Reservoir are thus 
described by Mr. Moriarty, Engineer-in-Chief of the Harbours and 
Rivers Department, and the designer of the Upper Nepean 
Scheme: — "The valley of Prospect at this part spreads out into a 
broad flat basin, bounded on the north-west and south by a semi- 
circular amphitheatre of low hills forming the divisio aquarium 
of Botany Bay, the Hawkesbury, and Port Jackson. Lower 
down, where it is proposed to place the dam, the valley contracts 
to about 1^ mile in width." The area and capacity of the 
reservoir are thus represented by the same writer : — "The reser- 
voir at Prospect, when filled, would cover an area of 1,291 acres, 
and would contain in all 10,635 million gallons ; but as it 
is proposed to draw off only the upper 25 feet of water, the 
quantity available for supply would be reduced to 7,110 million 
gallons, equal to nineteen months' supply for the present popula- 
tion of Sydney and suburbs, allowing 100 gallons per h^ad per 
day. It would be of about the same superficial area as the Yan 
Yean, but considerably deeper, and would contain a much larger 
quantity of water. When full the water in the reservoir would 
stand at 195 feet above sea level, and might be drawn off to 170 
feet above it, or 31 feet above the top level of the Crownnstreet 
reservoir. The whole of the valley consists of a strong retentive 
yellow and gray clay — the most suitable of all materials for the 
bottom of a reservoir — and there is abundant material of the same 
kind in the neighbourhood for the formation of the dam." Hie 
Prospect dam, as measured, is 7,904 feet long and 80 feet high. 
The cubical contents of its embankment, inclusive of clay puddle, 
is estimated at 2,044,450 cubic yards, and its cost, according to 
Mr. Moriarty, at £176,136, inclusive of pitching and outlet 
works. Its base, after removal of the surface soil, will rest on an 
even bed of firm shale. The price of the land is valued at JB10,400. 

Keknt Hill Reservoir. 

The site of the Kenny Hill reservoir is near the summit of tlio 
western flank of the dividing range of the Nepean River and 
Campbelltown Yalley, being the same range which the prawiit 
canal line traverses to the Prospect reservoir. Hie canal line 
enters it at about 18^ miles from the starting point, in the Nepetti 
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Biver, and the Campbelltown aad Camden Road passes through 
it. In descending this flank towards the Nepean Eiver the 
landscape displays numerous watercourses converging into a 
broad flat valley with small swamps in the centre, whilst lower 
down the view embraces a grand panorama of the Nepean Yalley, 
with the Blue Mountain Bange beyond. The comparative flat- 
ness of the upper valley in contrast to the steepness of its bound- 
ing ridges, Jd the gradual approach of t«o long concentric Bpurs 
from the north and south on the western flank of the proposed 
reservoir, ofler unusual advantages for the impounding of a deep 
capacious storage lake. The reservoir at Kenny Hill when full 
would cover an area of 1,048 acres, after deducting 50 acres for a 
long spiur which intrudes in the centre. Its capacity is estimated 
at 8,549,000,000 gallons, of which 8,110 million gallons would be 
available for supply. At its highest level the surface of the water 
would be 330feetabove sea level; when reduced 60 feet, to its lowest 
supply level, it would still have 56 feet higher elevation than 
Paddington reservoir, and 129 feet higher than Crown-street reser- 
voir. The bed of the principal valley of the reservoir consists of 
retentive yellow and red clays, which, from superficial observation, 
appear to vary in thickness from 8 to 12 feet, and to rest 
on or cover a stratum of impervious ironstone. The occurrence 
of this stratiim, owing to its resistance of all the weather in- 
fluences which have tended to erode the surrounding strata of 
sandstone and shales, probably accounts for the formation of this 
flat valley at such an elevation. There is an abundance of excel- 
lent clay in the spur intruding in the centre of the basin for the 
construction of the dam, for which, from its vicinity, it oflers 
especial advantages, whilst its removal would add considerably to 
the capacity of the reservoir. The dam, as measured, is 6,400 
feet long and 80 feet high. The cubical contents of its embank- 
ment is estimated at 1,736,860 cubic yards, exclusive of 256,000 
cubic yards of clay puddling. Its cost, inclusive of pitching and < 
outlet works, in comparison with Mr. Moriarty's estimate of the 
Prospect dam, should not exceed £172,000 whilst the land would 
probably cost about £7,000. 

Comparison of Beservoibs. 

In comparing the Prospect and Kenny Hill reservoirs, it 
appears that the former has a larger area by 243 acres ; that it 
impounds 2,086 million gallons in excess of the latter, but that 
its actual available capacity is 1,000 million gallons less ; that its 
dam is longer by 1,500 feet, but the cubicad contents are only 
51,590 yards more ; that its highest surface level is 195 feet above 
sea levcd, and its lowest available supply level 170 feet above sea 
lerel, betweea which levels it is estimated that 7,110 million gal- 
lona will be stored, whilst the highest surface level of the latter is 
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330 feet above sea level, and its outlet or lowest available level 
270 feet above sea level, between which levels it is estimated that 
8,1 10 million gallons will be stored ; so that whereas in the fonneir 
there will be a clear waste of water equivalent to three million. 
gallons, in the latter there will be no waste, there being only suffi* 
dent depth left to provide for settiement of sediment It cannot 
be termed imaginative in assuming the storage of three thousand 
million gallons unavailable for supply as a great waste of water, as, 
under any circumstances, such a great depth as 50 feet for settlement 
of suspended matter would be excessive, whilst with a water 
which, by careful analysis, only gives 4 *6 grains of solid matter to 
the gallon it is still more beyond the limits of requirement. Sup- 
posing the amount of sedimentary matter at 2 grains per gallon 
and a constant inflow of seventy million gallons daily, it would 
take five years to cover 400 acres with 1 inch of deposit Tbe 
cost of the construction of the dams and outlet works and the pur* 
chase of the land shows only a difference of ^7,000 in favour ci 
the Kenny Hill dam and worka Both dams are solid embank- 
ments, llie water from the Prospect reservoir is drawn off 
through a water tower into a tunnel excavated in solid rock 
through tlie hill on which the dam abuts on its eastern end The 
outflow from the Kenny Hill reservoir is through a valve tower 
into two 36-inch pipes, laid in a tunnel of solid rock, which, enter- 
ing the Nepean side of the dividing range, debouches oa the 
Campbelltown sida 

Sebvice Reservoir. 

Connected with the Kenny Hill storage reservoir, forming, in 
fact, a very important accessory to it, is a small supply or servioe 
reservoir, situated in a valley at its south-eastern extremity. Its 
area, as at present surveyed, is only 44 acres, which, with, an 
average depth of 12 feet, would impoimd 144 million gallons. Its 
dam would be 1,120 feet long, 33 feet high, and would contain 
66,000 cubic yards of earthwork. Its cost is estimated at £15,000. 
The surface level of this reservoir would be 372 feet above sea 
level Its southern extremity almost intercepts the pres^it canal 
line, at about 18^ miles from the entrance of the Nepean Biver 
tunneL Whilst, in ordinary seasons, owing to the constant inflow 
from the canal, it would be capable of supplying Uie utmost ro> 
quirements of Sydney, during seasons of drought it would only be 
taxed to the extent of three million gallons daily for the supply of 
Waverley and Woollahra. As the smallest quantity of watery 
during eight years of careful observation, which would have passed 
into the Prospect reservoir from the Nepean and Oataract Bivara 
in any one month was measured at 63 million gallons (loUowed 
next month by a flow of 1,382 million gallons), it may justly be 
presumed that an available storage of 120 million gaUons wofdd 
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he amply sofficieiit to meet the demands of Waverky and Wool- 
lalira under any contingency. But to place its storage qualifica- 
tion for the above purpose beyond all doubt^ the area of the 
supply reservoir might be largely increased by constructing a dam 
lo'vrer down in the valley 50 feet high^ which I believe would im- 
pound an area of over 120 acres, or, with an average depth of 20 
feet, 650 milHon gallons of water. The length of the dam, from 
observation, would not exceed 1,900 feet^ whilst its cost would 
probably be less than £30,000. 

Conduits. 

The next feature in the respective sch^aes which claims our 
attention is the length, character, and cost of their conduits. 
Quoting from Mr. Clark's report, the length and character of the 
conduit via the Prospect reservoir may be l»iefly summarized as 
follows : — ^Tunnels, lOf miles ; open conduit, 34^ miles; aqueduct^ 
3 miles ; pipes, 13^ miles ; reservoir. If mile,— giving a total dis- 
tance of 63 miles. By a weir in the Upper Nepean Biver, 11^ 
feet high and 436^ feet above sea level, it is proposed to div^ its 
waters into a tunnel 4 miles 35 chains long, capable, with a two 
feet fall per mile, of discharging 85 million gallons daily into the 
Cataract River, at Broughton Pass. Shortly below this point a 
weir 10^ feet high will conduct the water into a timnel 1 mile 64 
chaias long, capable of dischaiging 85 million gallons daily. From 
the point of exit of this tunnel, at 6 miles 30 chains from the 
Nepean Biver, the supply is conducted by open canal and a series 
of aqueducts and tunnels into the Prospect reservoir. These 
works are to be sufficiently capacious to allow of a delivery of 84 
million gallons daily. Smce Mr. Clark's report, I believe it has 
been determined to increase the size of the Cataract tunnel and 
canal as far as Project, so as to allow of a daily delivery of 120 
million gallons. Beyond Prospect reservoir the conduit works are 
arranged as follows: — ^The supply, at the rate of 29 million gallons 
daily, is conducted by open canal for a distance of 3 miles 58 
duLins, and by an iron aqueduct for 7,989 feet, to a small reser- 
voir. Thence a siphon pipe, 48 inches in diameter and 4,628 
yards in length, capable of supplying 14f million gallons daily, 
crosses the valley of Duck Creek, and is followed by 1 mile 37 
ehains of open canal, which discharges into another small reservoir. 
fVom this pointy at 10 miles from Sydney, and at an elevation of 
164 feet above sea level, a 42-indi cast-iron pipe is proposed, 
capable of supplying Cn>wn-«treet reservoir with twelve inillion 
gallons daily, whence it is intended to pump one million gallons 
to Paddington and 500,000 gallons to Waverley heights daily. 
The cost of these works, inclusive of a compensating dam below 
Meoaagle Bridge across the Nepean, is estimated by Mr. Clark 
Bt £1,170,768. That Mr. Clark regarded these estimates as 
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approximate only may be inferred from the following remark an 
the lined and nnlined construction of the canal : — " To bring these 
variable quantities into estimate with exactness is impossible, and 
even with requisite surveys and borings they can only be approxi- 
mately ascertained. These surveys and borings could not be com- 
pleted during the period of my visit." These estimates seem to 
have been based on the inference that most of the shale which Uie 
canal line crosses is horizontal, and even bedded, and of an imper- 
meable character, rendering the lining of the conduit unnecessary. 
But there is much reason to doubt the correctness of such an 
assumption, as though in a bore-hole the shale beds might seem to 
liehorizontal, and be consequently impervious, there are good reasons 
for distrusting the evidence of sight First— the shales occur on 
the flank of a ridge forming an anticlinal axis, which, wherever 
exposed, shows a most decided dip of the strata on either side ; 
secondly — they are nearly always composed of thin alternate 
layers of hard and soft strata ; and lastly — ^they are subject to 
rapid decomposition, owing to their being impregnated with salt, 
80 that, unless lined, on being exposed to the atmosphere and a 
constant current of water they would admit of considerable leak- 
age, and would be quickly undermined and eroded. The line of 
canal enters this shale at Woodhouse Creek, at 13 miles from the 
starting point in the Nepean River, and will probably traverse it 
for at least 15 miles. The whole of this distance will probably 
require masonry lining, which, at £2 7s. 6d. per cubic yard for 
side-walls and £2 per cubic yard for bottom pitching, wiU add 
£391,500 to the above estimate, raising the cost of construction 
of the above works to £1,562,258. 

Conduit via Kenny Hill. 

The character of the supply conduit for 18^ miles, where it 
enters the service reservoir of the Kenny Hill scheme, being iden- 
tical with the Prospect conduit, needs no further description. 
From this point it consists entirely of cast-iron pipes. It is pro- 
posed to conduct the supply from the service reservoir through 
two 36-inch pipes, which for the first 691 yards are laid in a tunnel 
piercing the dividing range of the Campbelltown and Nepean 
valleys, and which about 1,000 yards further on join the supply 
mains from the storage reservoir, at a short distance below Uie 
end of the long tunnel. These mains, also 36 inches in diameter, 
having their valve tower near the centre of one of the principal 
eastern valleys of the reservoir, penetrate the above dividing range 
through a tunnel 2,500 yards in length. Shortly after leaving 
the tunnel, the pipe-line strikes nearly straight across the country 
in a north-easterly direction till it joins the surveyed pipe-line 
from Prospect, 8^ miles from Sydney. The country traversed is 
singularly well adapted for piping, presenting no engineering 
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obfitacles worthy of consideration, as may be seen from a study of 
its section. At about 400 feet from the tunnel the pipe-line 
crosses a small watercourse, 70 feet wide, with steep banks, by 
an aqueduct 130 feet long, and then ascends the gradual slope of 
a long spur running south-east from the prominent conical hill on 
the eastern boundary of the reservoir. By a slight deviation of 
my survey I believe it would cross this spur without any tunnel ; 
but in any case it would only require a short tunnel of about 400 
yards, after which it would descend for over H mile — the valley of 
one of the feeders of Bunbarry Curran Creek. At about 4 miles 
from the point of inlet it would cross Bow Bowing Creek, 70 feet 
wide, with steep banks on either side, by another aqueduct 130 feet 
long ; and, half a mile further on, the pipe-line would cross under the 
Southern Railway line, at an elevation of 135 feet above sea level. 
It would then gradually ascend the western slope of the George's 
River Eange, traversing this range till it runs out at the junction 
of Bunbarry Curran Creek with George's River — a little over 10 
nules distant from the inlet tower. Here it crosses the river, 
which is 180 feet wide, with steep banks on either side, by an 
aqueduct 500 feet long, reaching from the top of the left bank to 
the top of the right bank, at a height of 40 feet above the river 
bed, and about 45 feet above sea level. At this point, owing 
to pressure of time and the dense nature of the scrub, I was com- 
pelled to abandon my survey ; but from inquiry I am led to 
believe tRat there is no difficult country intervening between the 
next crossing of George's River, 4 miles (by map measurement) 
further on, and situated a short distance above the junction of 
Harris Creek, where, according to description, an aqueduct of 
about 700 feet would be required to span the river. The pipe-line 
would then ascend a low ridge and join the Prospect line at a 
point 27 J miles distant from Kenny Hill reservoir, and 8i miles 
distant from Crown-street reservoir, at an elevation of about 64 
feet above sea level. The length of the pipe-line from the Kenny 
Hill storage reservoir to Paddington is estimated at 31 miles, 
whilst that from the supply or service reservoir is estimated at 1 
mile further, giving a total length of 32 miles of pipes. 

Estimated Cost of Conduit. 
The estimated cost of this line of conduit is as follows — Tunnel, 
691 yards from service reservoir, at £15 per running yard, 
X10,365 ; tunnel, from storage reservoir, of 2,500 yards, at £15 per 
miming yard, £37,500 ; cast-iron piping, 36-inch diameter, for the 
first section of 10 miles, 1 inch thick, capable of standing a safe 
head of 333 feet, or 144*20 lbs. per square inch, actually to be 
exposed to a head of 246 feet, or to a pressure of 106 -25 lbs. per 
fiquare inch, weight 946 tons per mile, cost, at £6 15s. per ton, 
landed in Sydney, £6,385 10s. for a single line of piping, or £12,77 1 
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for a donble line ; lead for jointsi £800 ; trenchiiig atid layiag, 
£3,000; carnage, at 30& per ton, £2,838; giving aiotal of £19,409 
per mile, or of £1 94,090 for 10 miles. For the second section <^ 6 
miles across the ralley of George's Biver the thickness of the fipeB 
would be increased to 1^ inch, capable of bearing a safe head of 
412 feet, or a pressure of 178*39 lbs. per square inch, whUat it 
will only be actually exposed to a maximum pressure dT 330 feet 
head, or of 142*89 lbs. per square inch; weight, 1,159 tons per 
mile ; cost, at £6 15& per ton, £7,823 5s. for a single line^ or 
£15,646 10& for a double line of piping, which, withl^ul at £800, 
laying at £3,000, carriage at £3,476, gives a total of £22,922 10s. 
per mile, or of £137,535 for the whole section. For the last sec- 
tion of 16 miles to Sydney the thickness of the pipes would bell- 
inch capable of bearing a safe head of 375 feet, or a pressure d 
162*38 lbs. per square inch, whilst the maximum pressure it will 
be exposed to is a head 295 feet, or of 127*74 lbs. per square inch ; 
weight, 1,023 tons per mile ; cost, at £6 158. per ton, £6,905 58. 
for a single line, and £13,810 10& for a double line of pipes^ which, 
with lead at £800, laying at £3,000, and carriage at £2,558, gives a 
total of £20,168 10s. per mile, or of £322,696 for the whole section. 
Besides the above sums, at least £500 per mile will have to be 
added for air and reflux valves, gates, &c., amounting in all to 
£16,000, also £35,000 for aqueducts, £10,000 for purchase of land, 
and £4,500 for clearing. The entire cost of the Kenny Bill 
scheme is estimated as follows : — ^Tunnels and conduit to service 
reservoir, as per Mr. Moriarty's estimate, but including an 
additional sum for 5 miles of lining, £207,906 ; service 
reservoir to impound 650 million gallons, dams, &c, £30,000 ; 
storage reservoir to impound 8,110 million gallons, dams, &Cy as 
per Mr. Moriarty's rate of estimate, £172,000 ; land £7,000; 
tunnels from reservoirs, £47,865 ; 32 miles of a double line of 
36-inch cast-iron pipes, £654,321 ; valves, gates, <bc., £16,000 ; 
aqueducts, £35,000 ; cost of land and clearing, £14,500 ; reservoir 
at Petersham, £4,800 ; reservoir at Waverley, £8,000 ; reservoir 
at Woollahra, £5,000 ; compensation reservoir at Menangle at 
£10,000; survey and contingencies, £20,000; total, £1,232,392. 
The above safe-heads for the pipes are quoted from Beardmore's 
tables, and according to Humber they can be constantly exposed 
to that pressure. 

Duty o7 Keknt Hill Scheme. 

In an average season the service reservoir would be able to 
sustain the whole required supply, whilst the mftarim^m duty cf 
the pipes would be equal to the delivery of 23 millian gallons 
daily to Crown-street, or 19 million gallons to Paddington,or 14*7 
million gallons to Woollahra, or 10*07 million gallons to Waveekgr, 
whilst their minimum duty during a very protracted saaaon of 
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droQgbt, iriien ve might suppose the service reseiroir reduced to 
341 feet above sea level, and the storage reservoir to 280 feet 
above sea level, would be a deliyeiy of two million gallons daily to 
Woverlej, one million gallons to Woollahra, besides seven million 
gallons to Paddington, or 10*4 million gallons to Crownnstreetb 
The dutj actually proposed for the pipes is to deliver during 
ordinary seasons, when the supply will balance the demand, two 
million gaUons daily to Waverley heights, 325 feet above sea level, 
one million gallons to Woollahra, 276 feet above sea level (which 
one pipe would manage in fourteen hours), and thirteen millions 
of gaUons to I^dington, 214 feet above sea level. The surplus 
water from the canal would flow over a weir on the western flank 
of the dam into the storage reservoir. During seasons of drought, 
or as soon as the supply Ssiiled to satisfy the demand, the service 
reservoir would be relieved from Paddington supply, and would 
be called on only to satisfy the three million gallons supply to the 
high level reservoirs. Even with a much more severe and pro- 
tracted drought tiian we have on record, the water in the service 
reservoir, with such a moderate demand on it, would not be 
reduced in level by 20 feet, nor the surface level of the storage 
reservoir by 30 feet, but the pipes would even then be capable of 
delivering three million gallons to Waverley and Woollahra, 
and S'6 million gallons to Paddington. But with the data sup- 
plied us of the rainfall on the watersheds of the Upper Nepean 
and Cataract Rivers, and of the actual flow of water in those 
streams, the result of careful observation extending over many 
years, it would be absurd to suppose such a contingency. The 
accompanying section shows at ^ glance the actual quantities 
which can be discharged into the various high and low service 
reservoirs in Sydney and suburbs from different levels in the 
supply and storage reservoirs at Kenny Hill. 

COHPABISON OF CONDUIT LiNES. 

In comparing the conduit lines of the two schemes, the advan- 
tages in &vour of the Kenny Hill scheme line will be at once 
apparent. It is shorter in distance by nearly 13 miles, and 
therefore so much the less liable to damage ; its cost of constinic- 
tion is less by i^29,866 ; it has two channels of supply, so that a 
certain delivery would be ensured ; it could be constructed in a 
much shorter time (by at once proceeding with the dam of the 
supply reservoir at Kenny Hill a supply from the Cataract River 
could actuaHy be delivered in Sydney in two years, as a line of 
pipes could easily be laid within that time) ; but its great advan- 
tage, \rin6k far transcends all others, is that it will be able to 
deliver an ample supply to Waverley, Woollahra, the North Shore^ 
in hucA to the whole of Sydney and suburbs, by gravitation only. 
WMereas the duty of the Prospect scheme, as elaborated by "NLr. 
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Clark, ensures only a low servioe supply of twelve millinfn 
gallons daily to Crown-street, of whidbL 1^ million gallons is 
pumped to Paddington and Waverley, that of the Kenny Hill 
scheme ensures a supply of three million gallons daily under any 
drumstances, to Waverley, Woollahra, and the North Share, and 
in ordinary seasons thirteen million gallons besides to Paddington 
reservoir, which quantity would not be reduced to ten millioii 
gallons except under the most extraordinary and improbalde cir- 
cumstances. The advantage claimed for the Prospect scheme is 
its power of increment, at a much smaller cost. According to Mr. 
Clark's report, twenty-nine miUion gallons are brought within U 
miles of Sydney. To deliver this quantity into Crown-street would 
require two 36-inch diameter pipes in addition to the present pro- 
posed works, which, at the same estimate as for the pipe-line from 
Kenny Hill, would cost £293,265. But with one additional 36-inch 
pipe, the service reservoir at Kenny Hill could supply Crown-street 
with thii*ty-f our million gallons, at an extra cost of £335,160 lOs.,' 
or Paddington reservoir with 28'5 million gallons, during a 
favourable season, or the storage reservoir during a dry 
season, when reduced to the 300-feet level, could supply 27 
million gallons to Crown-street, and 21 million gallons to Padding- 
ton ; so that the actual difference would not exceed £41,895 1€^ 
Whilst, with a yet larger increment, this difference would be 
reduced to a minimum, as the whole conduit as far as Prospect 
would have to be enlarged. That the pipes are equal to the duty 
accredited to them may be Inferred &om the fsu;t alluded to in 
Mr. Moriarty's report—that in Boston two pipes of 30-inch 
diameter, with a grade of 2^ feet per mile, deliver ten million 
gallons daily. Exception has been taken to this long line of 
piping, that if the water was brought to a sudden stop the great 
pressure from the water ram would infallibly burst the pipes, and 
that even the static pressure of such a column would require a 
thickness of over 1| inch to withstand it. Both of these objec- 
tions seem to me more imaginative than real, as by a careful 
application of air momentum, relief and influx valves, sucL as 
always accompany the laying of a long pipe-line of large dimen- 
sions, the different thickness I have allowed would be amply 
sufficient In fact, it would be just as reasonable to suppose that 
a sudden slip into the open canal would, by blocking it up, cause 
it to overflow and tear away its banks and devastate the country 
beneath it as to suppose such an objection to a long pipe-line. 
Mr. Clark, in his report on Mr. Manning's Loddon and Winge- 
carribee scheme, evidently anticipated no such danger, though 
twice the head and a longer pipe-line was proposed, for he writes 
as follows : — ^' The better plan in such a system is to oontrol the 
flow of the water by a sluice placed at or near its upper end, while 
the pipe is left entirely open at its lower end. J^ this axraiige- 
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ment all danger of bursting a pipe hy sadden stoppage of the flow 
of water wocdd be avoided." Such a line of pipes would not be like 
an experiment, liable to failure, as we have had sufficient experience 
of their use in every part of the world. Melbourne is supplied 
from the Yan Yean by pipes having a head of over 300 feet. San 
Francisco has 34 miles of large supply piping, whilst in London 
itself some of the mains have a pressure of over 200 feet head. 
Heiief valves oould be so fixed that in no portion of the supply 
pipe need the pressure under any contingency exceed a fixed 
minimum, whilst reflux valves would prevent it emptying, suppos- 
ing a fracture to occur in the deeper undulations. To diminish 
still further any chance of accident, an escape valve or sluice-gate 
might be fixed at the crossing of George's River, so that, on any 
fracture occurring nearer Sydney, any undue pressure from the 
closing of valves too suddenly might be obviated by allowing the 
water to escape into Greorge's River ; whilst, by using self-acting 
shutoff valves at the reservoirs, as euiopted in the Dublin and 
Liverpool water-works, the flow into the piping from the reservoirs 
would be stopped in a few minutes after the occurrence of the 
fracture. Such ingenuity has been lately exercised in the inven- 
tion of stop-valves that they can be adjusted at a distance by an 
electric wire, so that any chance of accident to a pipe conduit is 
now very remote. 

COMMEBCIAL AND ECONOMICAL QUALIFICATIONS. 

Whilst the Prospect supply is only available for domestic pur- 
poses, and that on a limiteid scale, at the high levels, and at in- 
creased rates, that from Kenny Hill could be applied to many 
manufacturing and commercial purposes, to hydraulic elevators 
and motors, to brewing and chemical arts, to compressing air for 
tramway motors, to watering the streets, to public fountains, and 
last, but by no means least, to prevention of extensive fires. J 
T. Fanning, C.E., in his excellent work on hydraulics, remarks 
that the general introduction of public water-works on the constant 
supply system, with liberal pressure in the mains and house 
services lliroughout American towns and cities, has encouraged its 
liberal use in the household, so that the legitimate and economical 
domeetic use of water is of greater average in the American cities 
than in any other country of the present time. Further on he 
adds that the use of water is steadily being popularized for its 
mechanical use. So that here is an argument greatly favouring 
a high^ressure in preference to a low-pressure system, that the 
arHsan after completing his day's work will have during his leisure 
hours a power always available by which, with but little trouble, 
he can add considerably to his eaminga Whereas if water was only 
available for domestic use, as supplied from Crown-street, thirty 
gaUosB a head would be amply sufficient ; if it could be supplied 
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for ihe above purposes in sufficient quantitj delivered ai a In^ 
level, more than sixty gallons a head would be used, redttdng tible 
rates and adding largely to the income of the Oorpcnraiioiu 

Sanitabt Inpluknol 

The last subject of consideration, but one of primary importance^ 
is the sanitary influence of the respective schemes^ by wkteh I 
mean their power to remove or disseminate the causes of disease. 
With such an assurance of the purity of the waters of the C^tazaot 
and Nepean Rivers, the sources of supply, as their favourable 
analysis affords, it may be assumed by some that to question its 
healthiness is mere waste of tima So assuredly it would be, pro- 
vided the same condition of water could be assured in its outflow 
into the city reservoirs as in its inflow from the sources. Un- 
fortunately this is impossible, for in flowing through such a long 
line of canal as by ^e Prospect scheme, with such little faU far 
several miles, exposed to the heat of an almost tropical son, it 
must soon acquire properties favourable to the development of 
vegetable and animal organisms prejudicial to human health, to 
which the surrounding air even would add numerous fi^>ecimen& 
Amongst representatives of fauna we may anticipate the presence 
of protozoa, embracing infusoria and rluxopoda,; of annulQid% 
embracing scolecida and rotifera ; and of numerous classes of aur 
nulosa. The representatives of algae will probably include bacteria, 
oscillatoria, desmidia, diatoma, conferva, some of them ocmtaining 
elements of decay, and, in union with other matter, of putcefso- 
tion. Most of these specimens, both of fauna and alg», are 
microscopic, from which we may infer the great importance of 
submitting all tests of drinking water to a careful microscopic 
examination, besides trying them by chemical analysis. I have 
examined water, both from river ajid tank, clear and tasteless, 
which would undoubtedly have been pronounced pure by chemical 
analysis, yet which, on being submitted to the microscope^ was 
seen to contain parasitic worms and bacteria in such quantities as 
to render it unfit for drinking purposes. In the air we have yet 
another fruitful source of disease, which, by wind, rain, and other- 
wise, may be conveyed into the waters of an open canaL From 
the observations of M. Miguel and M. Pasteur, it appears that 
eggs of bacteria and spores (^ moulds are always present in the air 
in considerable quantities. This is confirmed byJ^fessorTyndall, 
who adds that a few cubic centimetres of air will, in most cases, 
bring infection into the most diverse inf usiona ; whilst Professor 
Huxley, in detedUng his experiences, gives a note of wsarning 
which should deeply impress all those interested in the hesJtli of 
this and future generationa He assures us that *^ Diseases oaisnd 
by what people, not wisely, call germs*— tf.y.| splenic levar, pig, 
typhoid, kc. — are caused invariably by bodies of the naftare of 
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iMUsteria. They could be onltiTated through twenty or thirty genera- 
tions, and then when given to the ox or pig would invariably give rise 
to the characteristic disease. We have no reason even to imagine 
that any body capable of causing disease by such means could be 
anything but a body having the nature of bacterium. Now, bac- 
teria are just as much plants as mushrooms, cabbages, &c., so that 
we know under what condition they flourish and what they will 
do. Bacteria can be sown in Pasteur's solution just as easily as 
mttstard and cress can be sown in the soil ; in it they thrive, and 
the liquid becomes milky, and there is no known method by which, 
if one drop of Pasteur's solution was placed in a gallon of water 
its constituents could be estimated. Every cubic inch of such 
water would contain 50 or 100,000 bacteria, and one drop of it 
would be capable of exciting a putrefactive fermentation in any 
Rubstance capable of undergoing that fermentation. For purposes 
of public health the human body may be considered as such a sub- 
staiioe, and we may conceive such water as pure as may be as re- 
gards chemical analysis, and yet as deadly as prussic acid as 
regards the human body.'' Hence we may conclude that it would 
be very advisable to shorten the line of open canal as much as 
possible, in order to preserve the purity of the water, especially 
with the terrible example of the effects of a few germs on the 
population of Lausanne, in Switzerland. The typhoid fever 
which devastated that town, infecting a quarter of its inhabitants, 
was traced to germs from fever patientis carried into the supply 
stream some miles above the town, which was exposed to all the 
oxydising influences of sun and to filtration through sand, and yet 
produced such deadly results. The shortening of the canal line 
can only be eflected by the adoption of the Kenny Hill scheme, 
which, in oomp«ri«m with the Prospect scheme, has an open 
conduit of about 12 miles, against 37 miles, or a clear 
difiference in its favour of 25 miles. The high-pressure of 
the former scheme would also be a powerful aid in completely 
flushing the sewers and in rapidly diq)oaing of any accumulated 
injurious matter in the side drains of the streets. 

Lime Treatment. 

The unfavourable comparison of the bright sparkling 
waters of Loch Katrine with the Canterbury water after treat- 
ment by Okrke'shme process, when, on being subjected by Professor 
TyndaU to a searching electric light, the former appeared to have 
been taken from a muddy pool, whilst the latter was clear and 
transparent, together with the experience in Dublin and elsewhere 
that some kinds of bone disease are due to want or deficiency of 
Hmft in water, these two facts should impress on us the necessity 
of applying a lime process to any scheme of supply which may be 
deiennined on for Sydnjty* 
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REGAFirmiAnoH. 

I have now completed my comparison of the two schemes, and 
it remains only to recapituLftte the principal features in an epito- 
mised form, that their comparative merits may be more cleariy 
and concisely defined. 



Prospect. 
1. Area of reservoir, 1,291 acres ; 
storage capacity available for supply, 
7,110 miUion gallons; dam, 7,904 
feet, or 119 c^ins 75 links long; 
heij^t, 80 feet ; total estimate of 
constmction, inclusive of purchase 
of land and outlet works, £186,536. 



2. Pumping and gravitation com- 
bined deliver 12 million gallons 
daily, 1 million of which is pumped to 
Paddjngton, J miUion to Waverley, 
and the remaining 10^ million gid- 
lona supply Crown-street, 141 feet 
above sea level, Newtown, and low 
service reservoirs ; estimated cost, 
£1,562,268. 

3. Length of conduit 63 miles ; 
including lOf miles tunnelling, 37} 
miles open canal and aqueducts, 13| 
miles of piping, and If miles re- 
servoirs. The canal beyond Pros- 
pect has only 6 inches fsUl per mile, 
which is insufficient to provide for 
sediment and to prevent the growth 
of noxious vegetation. Such a long 
line of canal ia liable to accident 
firom land-slips, to contamination, 
and will most probably cost much 
more than estimated, owing to the 
en)ensive lining required for a con- 
siderable distance. 

4. An accident to the dam would 
entail the stoppage of all traffic on 
the southern Ime for some time, 
besides leading to great loss of life 
and deetmction of property. 



6. Low delivery at Crown-street 
reservoir, necessitating pumping sta- 
tions at different smaller reservoirs 
to reach the high levels of the city 
and suburbs, and also the use of 
large mains and reticulating pipes, 

6. Unequal water rates between 
hif^ and low levels, arising from the 
necessity of pumping. 



Kenst Hill. 

1. Area of large impounding re- 
servoir, 1,018 acres ; storage capacity 
available for supply, 8,110 million 
gallons ; dam, 6,400 feet long and 
80 feet high ; estimate of construc- 
tion, inclusive of purchase of land 
and outlet works, at Mr. Monarty's 
rates, £179,000 ; storage capacity of 
auxiliary or supply reservoir, 800 
million gallons ; cost, £30,000. 

2. Gravitationonly, which delivers 
through a double line of 36-inch 
pipes 2 million oallons to Waverley, 
325 feet ; 1 milSon oallons to Wo«l- 
lahra, 276 feet ; and the 13 miUion 
gallons to Paddington, 214 above 
sea level, at an estimated total cost 
of £1,232,392. 

3. Length of conduit, 5(^ miles, 
including 9| miles tunnelling 11 
miles of open canal and aquedncts, 
32 miles of piping. The canal has 
nowhere less than 2 feet fall per 
mile, and from its compsurative short- 
ness is less liable to accident or con- 
tamination. The pipe-line beinz 
double will render any prolonged 
stoppage of supply from accident 
very improbable, while with proper 
precaution in construction, experi- 
ence has shown that it is the safest 
kind of conduit, and, after constmc- 
tion, the most economical. 

4. An accident to thedamwoold 
entail but little danger to life or 
property, as, by a tunnel connecting 
the reservoir with a wide lateru 
valley on the north, it could be com- 
pletely drained into the Hepesn 
Kiver. 

5. High delivery at Waverley, 
WooUamti, and Paddington, with ns 
attendant advantages of smailer 
iiiftifHif and reticnlatins puMS* ftud 
fewer distributizLgreservoita at North 
Shore and elsewhere in the suburbs. 

6. An equal rate for both high and 
low levels, and no risk toaudusiry. 
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7. Owing to want of presBore, this 
scheme would be inefifectual in pre- 
venting extensive conflagration, it 
would offer no benefits to manufac- 
tareffs or mechanics, and would have 
bazely sufficient head for flushing 



7. Owing to its high pressure, thia 
scheme would ofler great advantages 
for extinguishing fires, for the manu- 
facturer and mechanic, for public 
fountains and hydraulic lifts and 
motors, and for flushing sewers. 



In the above synopsis it appears that the Prospect scheme only 
supplies twelve million gallons per diem, for a constructive expen- 
diture of £1,562,268; but, supposing it had to raise the same 
quantity of water to Paddington, Woollahra, and Waverley, as 
&e Kenny Hill scheme, its pumping expenses would be increased 
by at least £1 1 2,235. For true comparison the Kenny Hill scheme 
should be credited with this sum, showing a clear balance in its 
favour of £442,101. By using wrought-iron pipes instead of cast- 
iron a saving of from 15 to 20 per cent, would be effected Con- 
sidering the great importance of my subject, I fear I have been 
able to devote too little time to its elaboration, having taken but 
little over six weeks id surveys, preparations of plans, and of this 
paper, which has involved long and abstruse calculations. But I 
was compelled to hasten this paper, as the contracts are already let 
^thin sight of the spot proposed for the service reservoir at 
Kenny Hill, so that any further delay in preparing it might render 
it futile for any practical purposa I would conclude with the 
earnest hope that it may have the effect of arousing united 
action to thoroughly investigate the merits of my propo8<^ modifi- 
cation of the Upper Nepean scheme, while there is still time to 
do so. 



Discussion. 

Mr. Tbetob JomBS, City Engineer, in opening the discussion, 
said : — ^The subject of water supply for the city of Sydney is one 
that has been before the public for so long a time that unprofes- 
sional spectators may well be pardoned for exclaiming, ** Enough 
of dispute — let us have a little water," and for being a little shy 
of entertaining new projects. The engineering faculty, both here 
and in the adjoining Colonies, while regretting the low head of 
pressure at which the Sydney supply is to be delivered after bringing 
it a distance of 63 miles, are fam to admit that the question has 
been handled in a scientific manner by trained men. When I 
entered on the duties of City Engineer, although recognising the 
talent that had conceived the scheme and the scienti&c manner in 
which it had been considered, I so far shared in the general regret 
that I made weekly incursions into the country with the ^nt 
hope that some modification would occur to me whereby a large 
storage capacity might be oombined with a greater head of pres- 
sure than that obtainable by the Prospect scheine, for, notwith- 
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standing the ooncurrenoe of Mr. dark witii the Oommianon that 
the pressure due to Grownnatreet is satiaCactory, I am of a di£Seient 
opinion on that point, being satisfied that nothing short of a head 
of 90 or 100 feet above Crown-street will suffice for the numerous 
requirements of a city like Sydney. The present preaaure ia inaof- 
ficient for extinguishing fires without the intervention of an 
engine — ^it is insufficient for the actuating of hydraulic lifts, czanea, 
latbes, pumps, grinding machinery, ^a, ic If 1 00 feet be added to 
the Crown-street level, then for all levels up to those of the heights of 
Darlinghurst, Suny Hills, Kedfem, Balmain, Petersham and Pad- 
dington the fire-engine could be dispensed with, and firemen, instead 
of rushing to the fire station, harnessing horses, or raising ateam 
and racing dangerously through the streets, would run to the fire, 
where the hose-reel would probably be all ready, brought theire by 
their comrades living near the station, attach the hose and at once 
deluge the fire in its incipient state. 

My examination of the country was brought as far down the 
line of conduit as Campbelltown without success, when Mr. Gipps 
showed me his proposal. In his company I visited the spot, and 
came to the conclusion that, althought it might not turn out so 
favourable as made out by Mr. Gipps, it might afford the desired 
delivery of 100 feet above Crown-street. Having read that Mr. 
Moriarty had said — I think in this very room — that notwithstaAd- 
ing his selection of Prospect as a site for a reservoir, if as suitable 
a site were found at a greater elevation he would be in favour of 
its adoption, I waited on that gentleman, and found that he had 
caused a survey of the Kenny Hill neighbourhood to be made, and 
on the face of that he pointed out that the capacity was not so great 
and that the dam would require twice as much earthwork as that 
at Prospect, and such other defects as that. I, who had only made 
a casual visit to the place, was fain to be content to abandon theidea. 
Since that time Mr. Gipps has re-surveyed the site, and made such 
alterations and new dislpl^tions-and alno diaoov^ a pipe^teck. 
which, being scaled on the plan, is shorter by 12 miles than the 
course by Prospect — as to make it appear that the Govemmoit 
might well bestow a careful survey on both reservoir and pipe- 
track, as, if proved correct, at least the coveted 100 feet extra 
pressure would be obtainable, along with ample st(»age c^Muaty. 
The action of the City Council (whom I have the honor to serve 
in the capacity of City Engineer) on the previous day, in deciding 
to wait upon the Government with the request that they will 
cause the claims of the scheme to be thoroughly inveetigatedt haa 
decided me to refrain from any expression of opinion tibat mi^t 
in any way tend to embarrass the inquiry ; indeed, any o|»niaa I 
might express as to the accuracy of the survey, the capacitj of 
reservoir, contents of dam, or of the levels, would have no vaioa 
(having only made two brief visits to the fi|K>t) when aet 
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aetaal Bmrey. I have recently learned i^t the Department has 
made snch modifications as will increMe the head at Crown-street 
— ^I am not aware to what extent ; but, as the head at Prospect is 
only 170 feet, and from which most be deducted the necessary 
&J1 for delivery at a distance of 22 miles, the difference obtained 
must fall veiy short of the desired 240 feet above high-water- 
mark — ^in fact it can at most not be 10 feet Not being able to 
bear testimony to the correctness of Mr. Gipps's levels or survey, 
I feel bound to state that his estimates give me the impression of 
bmng cut too low ; but I do not think it necessary for him to 
show a saving in expenditure, as if the scheme is otherwise feasible 
the additional head obtained would, according to Mr. Clark's esti- 
mate, be cheaply procured at a cost of £150,000 over that of the 
Prospect scheme, that sum being the present value of the cost of 
pumping to the higher levels, without allowing anything for the 
more efficient fire service, power for machinery, and the use of 
smaller street mains. I also feel impelled to testify that, so far 
as I could investigate the site, the Kenny Hill Valley seemed to 
have a good sound bottom of retentive clay, and ample material 
for both dam and puddle-wall. 

In the above I will, no doubt, be held to have subordinated 
the scheme for the irrigation of the county of Cumberland to 
that of the supply of Sydney. As City Engineer I hope 1 
nmy be held excusable in this for two reasons — ^viz., that the 
primary object of the scheme was a gravitation system for 
Sydney; secondly, that I have from an actual experiment at 
Bacchus Marsh, in Victoria, found that the estimated cost per 
acre for preparing the ground for irrigation was such as to deter 
pn^rieton from using it. If in my eagerness for a high-pressure 
scheme for this city I have allowed myself to be troublesome to 
those carrying out the present scheme, my excuse is that having 
for over twenty-four years witnessed the beneficial results of such 
a scheme in about five towns of Victoria, I am very loth to be 
content with a low pressure system for this city. It would have 
been far more congenial for me to have concurred in what had been 
so liberally and well done by the Government, and to have done 
all I could to have promoted their views. It has been said that 
the introduction of a higher pressure in the mains would be dis- 
astrous in bursting them. This is true with regard to some of 
the mains laid in ground impregnated with salt ; the iron in some 
of- the pipes in such localities has been structurally changed to a 
kiBd of plumbago, and the present pressure is gradually destroy- 
ing them ; but the general run of pipes are the same thickness as 
those sustaining 300 feet head of pressure at present in Melbourne. 
Another source of annoyance wt>uld also make itself felt if a high- 
pressure obtained in the pipes — ^viz., the bursting of lead services. 
Bfefy iron service-pipe is attadied to the main by a length of 
X 
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2 or 3 feet of lead pifHngi and thia, instead of liaving been of 
the weight of 9 lb. per lineal yard, is only 5 lb. and no doubt a 
great many of these and some of the iron service^pesy which are 
greatly corroded, will give way. 

I have been told that the public will attach great importance 
to what I say this evening ; I cannot but regret this, as how- 
ever favourable I may be to the examination of the daima 
urged, I cannot speak of them professionally, not having laid 
a level or theodolite on the ground, and am here as a private 
citizen anxious for the securing of the best scheme, and the City 
Council have intimated their intention of urging on the Crovemment 
the closest scrutiny of them before it is abandoned. 

Mr. 0. Stuart said he had a resolution to propose which would 
bring the cons_ieration by the Society of Mr. Gipps's scheme to a 
head, yet without restraining discussion upon the same. Of coarse 
the Commissioners who recommended the scheme now being earned 
out deserved every credit for the attention they had given to the 
subject, and the Government also deserved every credit for having 
obtained the services of an accomplished hydraulic engineer like 
]Mr. Clark to guide their counsels on the same subject Mr. Clark, 
as a scienti£c man had done his duty, and those at the head of the 
Treasury had done theirs ; but there were two or three ways in 
which an engineer might be employed in determining upon iAie 
merits of a water scheme. There might be three or four schemes 
propounded to him to say which was the best, or he might be 
taken all over the country and then asked to find a site and route 
for himself, or, as was done in the present case, he might have 
an elabomte scheme put before him for his decision. He (Mr. 
Stuart) scarcely thought that justice was done to Mr. James Manr 
ning's scheme, for although the Government afforded some slight 
assistance, yet he did not have the assistance which was necessaiy 
to enable him to put the thing before a man like Mr. Clark in a 
proper scientific or professional form. Whatever Mr. Manning's 
project was worth, it was not presented to Mr. Clark in a way that 
he could make anything out of it. But now they had a scheme p«t 
before them which did look remarkably plauaiblo-— and Mr. Gipps 
appeared to have very patriotically resigned his official appoint- 
ment in order that he might develop it. The works which were 
to be undertaken for the supply of water to Sydney were to last for 
centuries, and to be of such magnitude that a scientific body like 
the Royal Society should use its best efforts to have the beet Bcheme 
adopted. Such an undertaking was not one to hurry over ; and 
although the public might be impatient of the discussion the subject 
was causing, there could be no doubt the people would reap tho 
benefit of it. He should therefore propose — *' That tka Boyal 
Society of New South Wales, being fully alive to the great* im- 
portance of a water service which should provide a 
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sapply of pure water to the city of Sydney and the rapidly 
increasing suburbs, and at the same time secure to the present and 
future manufactories of the Colony the invaluable advantage of 
hydraulic power, are of opinion that the Government should at 
once proceed to the full examination of the water scheme pro- 
pounded by Mr. F. B. Gipps." 

The Chairman pointed out that, unless the by-law of the Society 
ruling that notice must be given of every resolution were sus- 
pended, he could not receive the motion proposed by Mr. Stuart. 

Mr. Stuart then moved that the by-law the Chairman had 
reif erred to be suspended. 

The Chairman remarked that the discussion on the question of 
water supply had better proceed, and the resolution which had 
been proposed thereon could be dealt with afterwards. 

Dr. Belorave congratulated the Society upon the action it had 
taken to ventilate the long deferred and highly important question 
of water supply, and bring it forcibly before the Government and 
the Country. When the question came before Parliament last 
session he had been under the impression that the Prospect scheme 
was to give high pressure by pumping, but he had since ascertained 
that it was only proposed to pump half-a-million gallons toWaverley 
Bud a very small quantity to Paddington, so that the service in 
Sydney would be essentially a low pressure one, which was totally 
unequal to the requirements of the city. The great advantages of 
a high-pressure scheme had been pointed out by Mr. Norman Selfe, 
in a paper which he read to that Society, showing that water was a 
niotor of considerable value which had been well used in Victoria 
in the direction of mechanical appliances. It was also a motor 
which would increase its value to the community, and, if the high 
pressure system advocated by Mr. Gipps were carried out, would 
well serve many manufactories at Liverpool and other places 
equally well adapted for their establishment. At such places where 
there were great natural facilities for the development of indus- 
tries a high-pressure service carried along the route Mr. Gipps 
proposed would be a powerful motor. With a low-pressure service 
WB should be entirely deprived of revenue from tliat source, and 
this was a matter well woiih consideration. The difference in the 
oo0t of the length of dams and capacity of reservoirs contemplated 
by* Mr. Gipps's scheme was very satisfactorily met by the great 
eeonomical advantages of his plan. Assuming that it would cost 
twice as nradi at ihe outset as the scheme at present accepted by 
Gkyremment, the difference would ultimately be made up by the 
T»lue of the water as a motive power. There were some disadvan- 
tages no doubt, as Mr. Jones had pointed out^ that would accrue 
£ro;n the adoption of the high-level service. He had no doubt that 
a diffMi^ent retieolation of the service-pipes would be required, and 
probaUj the renewal oi the larger pipes ; but this expense would 
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be amply compensated far by the superior advantages arising fnsm 
the use of water as amotiye power. Therewere one or two qaestioBS, 
however, that he would like to be informed upon by Mr. Qippa 
One of these was whether he had included inhisestimatetheiS 10,000 
or j£20,000 which would probably be required for the leneiwal of 
pipes, which would have to be replaced during the next few yean ; 
and if so, how many miles of piping he calculated would require 
to be renewed. The use of open canals for the eonveymnee of 
water was very objectionaUe,^lie had been oonvinoed by his 
observations in London and dsewhere, for they were open xo pol- 
lution by the most oflfensive matter, which became s firmtfd 
source of disease, from much of which those districts supplied 
with water by enclosed pipes was free. The purity of the water, 
therefore, was of vital importance, and should be carefully borne 
in mind in discussing a scheme like that proposed. In tiiat 
scheme, however, he did not notioe that any reference was made 
to the position of his supply reservoir, or how much the reservoir 
was capable of extension, although for miles around thn^ was a 
great watershed capable of impounding any quantity of walo* ; 
indeed, the country was singularly suitable f <»• a vast reservoir. 
He believed the regulations of the Society would not permit him 
to second the resolution, however much he might approve of what 
it proposed, yet he considered that Mr. Gipps's scheme called for 
further investigation by authorities having no connection, either 
by personal acquaintance or by professional interests, with those 
concerned in the question. 

Mr. Goodlet and Mr. A. Dean spoke in favour of Mr. Gipps's 
scheme. 

Dr Bblgbave observed that the adoption of a hi^preware 
service would reduce fire insurance premiums to half the present 
rates. Such would be the certainty of extinguishing oonflagn^ 
tions within narrow Hmits. Th^« would also be fountains in oar 
public gardens, which people who had travelled on the Continent 
missed so much. There would foe the means of watering the 
streets by means of pipes much more effectually than was done 
now. The tramcars might be driven as they were in Paris, fay 
atmospheric pressure, instead of by the antiquated, noisy, steam 
motors ; and in many other respects the high-pressure suppfy had 
very much to recommend it. 

Mr. JoKss said the ordinary pipes were for foundry pipes made 
strong enough to bear a higLpressure strain, and except Boaae'ol 
those pipes, which were of very inferior in>n, and those wUoh 
were laid down in the early days of 1^ Ookmy, none of the prasent 
reticulation would have to be taken up if the high4svel profissal 
were carried out 

Mr. Gipps, in reply, said : I propose as briefly as pasailfle to 
answer in detail the various objections whidi have itsea naised 
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ngftiTinti my proposed modification of the Prospect scheme. It has 
been contended — 1. That owing to the side and base of the 
storage reservoir at Kenny Hill being composed chiefly of shales 
the water would invariably be cloudy or muddy, and that in 
flowing direct through pipes it would be delivered in that condition 
to the diflferent service reservoirs in Sydney ; whilst by flowing 
through a long canal, as by the Prospect scheme, all matter in 
suspension would have time to settle, and the water would be 
delivered into Sydney in a much clearer condition. 2. That for 
irrigation purposes the Kenny Hill scheme is vastly inferior to 
the Prospect 3. That a gravitation scheme from Bull's Hill 
reservoir has already been rejected by the Commissioners, owing to 
the expense of iron piping. 

In answer to the first objection, I would point out that the 
physical and geological character of the country of the Prospect 
reservoir is nearly identical with that of the Kenny Hill reservoir, 
so that to admit of the correctness of the above deduction we shall 
have to assume that 5 miles of canal will be sufficient for settle- 
ment purposes. But experience in our river system has proved 
that the water in some of those which have as low a fall as 1 foot 
hecomes muddy, and at times undrinkable or unfit for any domestic 
purposes, owing to heavy storms 60 or 80 miles higher up the 
stream. Supposing, however, such a desirable condition could be 
guaranteed by allowing the water to flow through an open canal, 
it must then be admitted that the accumulation of sediment in 
the bottom of the canal would necessitate its constant cleansing ; 
and I think it must also be allowed that there is, in a sanitary 
point of view, a much stronger objection to the extension of such 
an open conduit, owing to the increased opportunities for the con- 
tamination of the water. In my remarks on the sanitary in- 
fluence of the two schemes I drew especial attention to this fact ; 
and I would add yet a few more experiences, the more deeply to 
impreas its importance. It ia now aacertained beyond doubt, 
through the patient investigations of Professors Elrupp, Kolbe, and 
Pettenkofer, that cholera^ dysentezy, and yellow fever are propa- 
gated through the microscopic fungi from faeces of patients, and 
that they can be especially generated in a tropical climate, and 
through water can spread disease and mortality to a most alarm- 
ing extent So that the very channel which would, according to 
ProfesBor Smith, favour the clearness of the water in one way, in 
another would expose it to the more deadly influences of con- 
tamination, aiding the putrefaction of the various organic sub- 
staaoee, both animal and v^;etable, which it would be impossible 
to keep out of an uncovered conduit. In direct answer to this 
objection, I think I can convince you that the water supplied from 
the Kenny Hill Heservoir would be clearer as weU as purer. In 
the first place, it would flow direct into the service-reservoir in 
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ordinary seasons, and the shales being laid with brick or masonry, 
the water for delivery would be almost as clear as when it enter^ 
the Nepean tiinneL Even storms would hardly affect the clear- 
ness of the water, owing to the rocky character of the sources of 
the Nepean to Uie point of supply. During heavy continuous 
rains a small catch-drain round the top of the reservoir would 
collect all drainage or denudatory matter and carry it off into 
another valley. One other sanitaiy advantage from high pressure 
I forgot to dwell on sufficiently— that of flushing sewers. A few 
years since, the Health Officer in California officially reported that 
25 per cent, of the recent extraordinary mortality was due to the 
condition of the sewers, resulting from insufficient power for 
flushing. 

With regard to irrigation, it appears to me the Kenny Hill 
scheme has a much greater advantage than the Prospect, as both 
the Nepean and Campbelltown valleys can be irrigated from the 
first, whilst the advantages for manufacturing purposes for both 
those places is incalcidable. The supply for Sydney being drawn 
during ordinary seasons from the service reservoir, the whole of 
the surplus inflow, after providing for evaporation, would be 
available for irrigation or manufacturing purposes to the above 
placea The last objection, that a gravitation scheme from Bull's 
Hill Reservoir had been refused owing to the expense of piping, 
appear to me no reason why, with iron at such a much lower 
rate, it should be objected to now. From Mr. Moriarty's report 
to the Commissioners, it seems that the Bull's Hill reservoir was 
capable of storing only 4,636 million gallons, and that its surface 
level was 260 feet above sea-level. The area would be 535 acres, 
the dam 96^ feet high, and would contain 2^ cubic yards of earth. 
These are all such different conditions to those offered by the 
Kenny HUl scheme, having its reservoir 110 feet higher, its dam 1 6 
feet lower, and its impoiinding area so much larger, as hardly to 
admit of comparison. 

In answer to Dr. Belgrave, Mr. Gipps said that in his opinion 
the present pipes would do for his scheme. Self-acting valves 
could be appHed to shut off too heavy a strain. The supply might 
be increased to any extent by the addition of 10 or 20 feet to the 
walls of the reservoir, for the contour of the country was most 
favourable to conserving an inmiense quantity of water. The 
extra outlay would not be large. 

Mr. Poolman seconded Mr. Stuart's motion for the suspensitm 
of the by-law to allow the original resolution to be put to the 
vote. The motion was lost 
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On Wells in Liverpool Plains. 

By T. K Abbott, P.M., Guiinedali. 



[Bead before the Royal Society o/N,S, W., 3 November, 1880,1 



Some few years ago, at the request of my friend Mr. Russell, I 
-was induced to institute a series of inquiries with the view of 
ascertaining the depth at which the underground springs may be 
relied upon as permanent in the district in which I reside. I 
regret that I met with but little success at first, and found exist- 
ing in the minds of the proprietors of runs a disinclination to im- 
part the information desired. Gunnedah being nearly centrally 
situated in the Liverpool Plains, and the general character of the 
plains in the interior of this Colony being somewhat similar, I 
thought that if I could obtain reliable data as to the depth at 
which water was found in wells throughout this district, it would 
be a fair index of what might and probably would occur in other 
parts of the Colony where the surroundings were like. So little 
success did I meet with, and so slowly did the information I 
required come to hand, that this paper which should have been 
completed and read in 1877 has dragged "its slow length along" 
to the year 1880. Indeed, on many of the stations in this district 
I am mainly indebted to the free-selectors for whatever informa- 
tion I possess. 

With a view of making the inquiry as complete as possible I 
caused to be printed the following paper, which was distributed 
throughout the district : — 

1. Name of station ? 

2. Position of well, parish and portion 1 

3. Size of well? 

4. Character of surface ? 

5. Kotes of all strata passed through, including thickness and 
character to first water 1 

6. Quantity and quality of first water, also remarks on its 
appearance, %.e, how it came — ^in rock, gravel, or otherwise ? 

7. like account of strata and water to bottom of well 1 

8. Dip and amount of strata ? 

9. State instances (if any) which have come to your knowledge 
where brackish water having been first struck has been passed 
through and fresh water found f 

10. Instances of the reverse (if any) within your knowledge 1 
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Tlie object of these questions was to obtain reliable feiets as to 
the flow of water beneath the surfjSkce of the earth. It is wdl 
known that rivers taking their rise in the mountains flow for 
many miles and are eventually lost in the plains. If it could be 
ascertained beyond doubt that these rivers may be reached by 
well-sinking or boring it would impart confidence in the per- 
manence of the springs. I believe tike area of the watershed of 
which the water passes Bourke, the Darling, Namoi^ Barwin, 
Gwydir, and all their ti-ibutaries, is about 140,000 square miles. 
The average rainfall at and about Bourke would be 16 inches ; 
thence towards the main range it gradually increases until the 
high stations have about 40 inchea " In Queensland, from which 
the Darling at Bourke drains very largely, the rainfall," Mr. 
Russell says, " would, I should think, be fully 40 inches." Inti- 
mating however the rainfall throughout at 16 inches, and reducing 
it over this large area in the usual way for evaporation and soak- 
age, and in order to avoid the possibility of error reducing what 
remains by one-half, the river at Bourke should be 200 feet deep 
and 200 yards wide, and flow all the year round ! At Bourke 
the river w sometimes nearly dry. Where then does all this 
water go ? 

It is with a view of assisting as far afi I can over a limited area 
towards decisively solving this problem that I have imdertaken 
the collection of facts regarding wells in this district. I can 
only at present supply a paper upon wells in the county of 
Fottingcr. The information I possess respecting any other of the 
counties in this neighbourhood is of too meagre a character to 
submit. 

I have obtained, by means of the forms I had printed and circu- 
lated, information regarding about 100 wells in the district of 
Gunnedah, and accompanying this paper I have prepared a plan 
showing the position of over 90 wells scattered over an area of 
country amounting to upwards of 2,000,000 (two million) acres. 
Those who have visited Liverpool Plains are of course aware that 
the largest and richest of the far-famed pastoral principalities are 
situated in this county. The plains are generally level ; black 
soil ; here and there isolated basaltic ridges of no great elevation ; 
islands of timber and scrub, and sometimes sandstone formations 
occur. 

The object I had in view in preparing the map showing the 
position of the wells, the general features of the countary, and in 
the schedule attached giving the depth, strata, and all the infor- 
mation I possess, was to place before the members of thk 8wmbj 
thoroughly reliable data — so far as it goes — ^upon which those 
more able than I may build up theories. My mission haa bean 
only to collect facta. 



I cannot begin better than by giving a description of one of the 
most remarkable wells in the (Strict, number 20 on the plan. It 
is at Bando head-station, at an elevation, I should say, of 100 or 
150 feet above the plain. The country is basaltic ; and immedi- 
ately behind the well rises a range of mountains from 1,000 to 
1 ,600 feet higher than the myall slope upon which the well is 
situated. The late manager, Mr. W. T. Keene, has obligingly 
famished me with the following : — '' Size of the well, 7 feet 
square ; character of soil at surface, pipeclay ; strata, unknown. 
ifim well is 90 feet deep, and has 90 feet of water in it Its 
history is rather interesting. Prior to the timber being sapped 
in its immediate vicinity it was with difficulty that a team of 
bullocks could be watered. This was about thirteen years sinoe, 
and during the late drought the well has overflowed continu- 
ously." I have frequently examined this well myself, and quite 
recently I was promised by the present manager the quantity of 
the overflow. The information has not^ up to the present, I regret 
to say, been furnished. I should estimate the flow, however, at 
about 20 gallons per minute, and in thirteen years this would 
amount to sufficient, if conserved, to form a lake 4 feet in depth 
and 32 acres in extent. The character of the ridges is, as I have 
stated, basaltic ; sparsely timbered with box and ironbark ; and in 
addition to the remarkable overflow of .this well which succeeded 
the ring-barking several of the little previously dry watercourses 
are now trickling rills, and convey away from the range, in one 
instance at least, quite treble the quantity of the oveillow from 
the welL Whether this remarkable state of things is occasioned 
by the sapping of the timber, or whether it occurs through the 
operation of natural causes, I am not prepared to state ; but it 
appears somewhat remarkable that the well should have existed 
for several years and the waterooiunes retained their normal con- 
dition for a period extending over thirty years, only to develop 
into permanent springs and streams when the eucalypti were 
destroyed. 

Instances of Sah Water. 

Bearing upon question 9 in the form supplied, although not 
exactly in answer to it^ Mr. Keene states : — '^ I knew of an in- 
stance on Colly Blue (Colly Blue is on Coomoo Coomoo Creek, vide 
plan) where an old well 65 feet caved in. The water in this well 
was limited and very brackish, and hardly fit for stock. A new 
well was sunk 12 feet to the east of the old one, and at 33 feet a 
bed of sand was pierced and an unlimited supply of excellent fresh 
water obtained" This fact spears to me to be valuable, as it 
would proTe that the water below the surface is held in channels 
and may be obtained at very short intervals under widely varying 
conditioDs. In the well which caved in the water was obtained at 
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65 feet, br&cHsb, limited, and unfit for human use. In Uieseeood, 
only 12 feet distant, water, exceUent in quality and unlinttisd in 
supply, wa« obtained at 33 feet 

Beyond Bando head-etation, and dtuated on the mde of the same 
range of mountains, there are two remarkable springs called Tam- 
bar. These springs are about 100 yards apart, 4 tnilea from 
the plain, and elevated above it somewhere over 200 feet. In one 
the water is contained in a deep cup-like cavity in an otherwise 
dry and stony-looking spot, and flows across Uie main road from 
Boggabri to Cool&h. The outflow from this spring varies coo- 
siderably with the state of the weather. On bright Bunny days 
the flow is only about 120 gallons per hour, and on a dull cloudy 
day (although no rain may be fslling) the outflow Bometimee 
reaches 400 gallons per hour. The second spring is situated about 
40 feet lower than the one j uat described, and the outflow average*) 
1,300 gallons per hour. I carefully examined the range, and could 
not diacover the existence of any sufficient catchment from which 
theiie springs might derive their supply. My observations lead 
me to the belief that the fountain-head is situated many miles from 
where the springs break forth. Upon the plain in front of Tambar 
some wells have been sunk 100 feet deep without obtaining water. 
Tambar is elevated over 200 feet above the plain, and the water 
flowB from the surface. 

At Bomera head-station there is a well, not numbered on the 
plan, only 6 feet deep, where the water almost always remains 
level with the surface, and the supply is practically inexhaustible. 
This well is distant about 13 mdes in a south-west«riy diroctton 
from Tambar, and is situated in a sandstone formation on a slope 
al(out 200 yards from a creek, the bed of which is 40 feet lowes" 
than the water in the well, and tJiis creek is frequently dry. 
Some of the land in the vicinity has been cleared, but very little 
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enginee from this dam. The whole area of the valley is -whicli 
the spring oriBes does not exceed 2,000 acres, and tiie yield per 
annum at the rate quoted amounts to nearly eighty-five millions of 
gallons of water, There can be no doubt whatever that the source 
of this spring is far removed from the drainage area of the valley 
in -which it occurs. 

On Moredevil Station, near the source of Cox's Creek, many 

years ago, a well was sunk to a considerable depth. The exact 

depth I have been unable to ascertain, but believe it was about 

80 feet. So sign of water was obtained before this level was 

reached, when, as the workmen broke through some hard rock, the 

water rushed in so rapidly that they were compeUed to abandon 

tbeir tools and make good their escape by means of a rope and 

tvindloss. In a few hours the well was filled to within 10 

feet of the surfaca Some years ago, as the well just described 

exhibited symptoms of caving in, another well was sunk about 

80 yards easterly from the first. This well is 100 feet deep, and 

is situated higher on the slope by 4 or 6 feet than the first well. 

When the bottom was reached the water came as rapidly as on 

the first, and rose to within 4 feet of the surface, and on the 

following morning the first well had overflown, and a strong 

srtream amounting to upwards of 300 gallons per hour was flowing 

from it. This has continued ever since, through all varieties of 

seasons, without cessation. I have obtained from Mr. Williams, 

the present manager of Moredevil, the following statement, wliich 

I cannot do better than give in his own words ; — " I have 

measured the rat« at which the water rises in both wells The 

first is 6 feet m 6 feet, and I think 80 feet deep, and is situated 

within 20 yards of a spring where as a rule the water is on the 

ground. This is the well which overflows January 5th, took 

out 5 feet of water ; rose 30 inches in 50 minutes. Janiiaiy 6th, 

took 20 inches of water ; took two hours to fill again. January 

38th, took out 4 feet of water ; rose 25 inches in 60 minutes. 

February 14th, took out 7 feet of water ; rose 18 inches in 30 

minutes. The above measurements were all made in fine weather. 

the water rises very much faster. 

g out about 2 feet of water, the 

than it does at the higher level. 

rells, as you will perceive by the 

et X 8 feet, about 100 feet deep, 

he spring, and the same distance 

direction from both. The water in 

i below the water in well No. 1. 

limestone is on the sur&ce, and the 

le lower ground below both wells, 

e surface ; the depth to which it 

t is several feet. Water riaes as 
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follows : January 5thf took out 2 feet of water ; the first 13 
inches rose- in 1 hour and 45 minutes; then 2 inchas in 60 
minutes ; the remaining 9 inches at the rate of 1 indi p^ hour. 
January 8th, took out 1 foot of water ; rose 1 inch per hour." 

I have given Mr. Williams' statement exactly as it is written, 
and its value as a record cannot be doubted. My labours would 
have been considerably lessened, the results expedited, and my facts 
enhanced in value, had all the persons to whom I applied for infor- 
mation been as obliging as the late manager at Bando, and tha 
managers of Bomera, Moredevil, and Trixikay. To those gentlemen 
my best thanks are due for the information they so promptly afforded. 

It appeared strange to me that the weather should so mucJi 
affect these wells and springs ; and in turning the matter over in 
my mind I thought I had discovered the solution in the fact that 
on bright sunny days the trees must evaporate an enormous quan- 
tity of moisture, which upon dull days would be retained or 
rather not drawn from the earth. In the case of the i^iings at 
Tambar and Garrawilla, which must have their fountain-head £ur 
distant from where they appear, and the wells of which Mr. Wil- 
liams gives the description, a little reflection will show that the 
cause of this alternation in the outflow cannot be ascribed to the 
influence of the vegetation. The springs at Tambar are on the side 
of a mountain, and 300 feet from ^e summit ; and the springs in 
the wells at Moredevil are found at depths respectively of 80 feet 
and 100 feet, a depth to which no ordinary roots would penetrate. 

Coomoo Coomoo is a station situated upon a creek of the same 
name, and there are a few remarkable wells upon it, which unfor- 
tunately I have not been able to fix upon the map. Near the 
head station there are two wells on the creek about 10 feet above 
its bed, and the water rises in each to within a foot or two of the 
top The creek is often dry. Lower down there is another well 
not far from the same watercourse, which makes water at the rate 
of nearly 7,000 gallons per hour. Co(«noo Coomoo Creek, as will 
be observed by i^e map, flows out on the plain, and in wet aeaaoiMi 
forms Gbran Lake a sheet of water some 25 to 30 miles round. 
This lake, which comes into existence during very wet seaaona, 
and sometimes lasts for several years, forms in what appears to be 
a depression in the plain, the bordrars of which are markedly 
defined by a ridge of sand. The depth of the water varies from 
3 to 7 feet Several miles to the south-west, Trinkay aifl-iib^ 
celebrated for its ironbark forest, is situated. The soil ia of a 
loose sandy character, and almost anywhere in the senib good 
water can be obtained at a depth of from 13 to 20 feet Its 
elevation is 50 to 60 feet above the lake, but the water lield ia 
reserve in the scrub never finds its way to the lake, as wellfi hanw 
been sunk between the two without finding water in any oonsider* 
able quantity. 
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The well numbered 59 on the plan is situated on Wondoobah, 
and as will be seen by the Schedule, flaws over the surfaoa It is 
sunk at the base of a conical isolated hill, to a depth of about 60 
feet, and at an elevation above the level of the plain of 120 feet. 
It has continued to flow for fourteen or fifteen year& Well No. 
57 on the plan is about 5 miles from No. 59, in a direct line 
between the latter and the plain, and about 100 feet lower. This 
well is described as follows : — .6 feet by 4 feet ; first 100 feet red 
soil, with gravel layers containing fossilized bones; teeth of 
diprotodon found at 100 feet; from 100 feet to 150 feet all red 
clay ; then 3 feet of drift containing little fresh water ; 3 feet of 
day same character, then boulders and gravel ; 3 feet of whitish 
day strata dipping slightly to the west." The total depth of this 
well is '^59 feet, and as the surface is 100 feet lower than well 
Na 59 this would place the bottom 259 feet below the level of the 
flowing well above described. 

Witii regard to the possibility of finding brackish or salt water, 
passing through it, and then obtaining a supply of fresh, my in- 
formants generally assert that instances have come within their 
knowledge of such cases. Well No. 86 (which is marked upon 
the plan, although it is in the county of Buckland) aflbrds a 
remarkably good illustration of thia The description shortly is 
as follows : — *' 90 feet deep ; at 50 feet salt water came in large 
quantities ; at 90 feet tmlimited supply of perfectly pure water in 
5 feet of sand." Well No. 68 on plan is another illustration of the 
same experience. The description given me is : — " Size of well, 
7 feet 6 inches by 7 feet 6 inches ; 41 feet deep ; 6 feet of black 
soil ; 9 feet blxte clay ; 17 feet whitish clay and gravel ; 7 feet of 
sand ; 2 feet loose water-worn stones and sand mixed ; first water 
at 25 feet, in clay and gravel ; supply limited ; quality hard and 
brackish ; water at bottom fresh ; supply abundant" I have no 
information of instances of the reverse, i.e, fresh water being found 
first and brackish afberwards, and most likely for the reason that 
as soon as freidi water is struck well-sinking ceases. 

The watershed and general appearance of the cotmtry is about 
the same for the Mooki Biver and Cox*s Creek The plains 
extend some 30 miles from one to the other past Lake Groran, but 
in other places the fall is sharply defined by low scrubby ranges 
and abrupt basaltic mountains. The plains on each are genenJly 
the same loose black soil, in moderate and good seasons producing 
an abundaoit and luxurious vegetation. With 25 wells on the 
western watershed of the Mooki, I find the average depth to be 
46^ feet, and the average depth of water in each well 13^ 
€m!L In 40 wells on the eastern watershed of Cox's Creek, 
estending over nearly 70 miles, I find the following averages : 
Depth of well, 70 feet; depth of water in well, 18 feet. The 
average of 24 wells on the western watershed of Cox's Chreek is as 
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follows : — ^Depth of well, 62 feet ; depth of water in eaoh well, 22 
feet. I may here mention that west of Cox's Greek, at a distance 
of 10 miles or less, loose sandy soil is encountered, and water, I 
am credibly informed, can be obtained almost anywhere at from 
10 to 20 feet from the surface. A sandstone formation extends 
to the Castlereagh, and is covered with perhaps the grandest iron- 
bark forest in the Colonies. Of the 89 wells situated on the west- 
em waterahed of the Mooki and, the eastern and western water- 
sheds of Cox*s Creek, the average depth is 63 feet 6 inch^ and 
the depth of water for each well is 17 feet 6 inches. From one 
end to the other along Cox's Creek an unlimited supply of good 
water may be obtained at an average depth of 50 feet. Of the 89 
wells of which I have spoken as lying on the watershed of Cox's 
Creek and the Mooki, I find that 73 bottomed in sand or gravel 
with an abundance of good fresh water. Six bottomed in clay, 
with water brackish or salt ; eight on rock, with water hard to 
brackish ; one in sand, with water bitter ; and one in rock, with 
water good. The average depth of these last 16 wells I find to be 
90 feet ; three of them reaching the depth of 170, 159, and 130 
feet respectively. It will be observed fix)m these facts that water 
may be obtained at a moderate depth in sand or gravel ahnost any- 
where in the county of Pottinger. Of course I am aware that 
the information I have been able to collect is only a small drop in 
the bucket of knowledge required before generalization can be in- 
dulged in. If however I am right in believing that Liverpool 
Plaint bear a close similarity to all other of the great plains of the 
interior, it would be fair to assume that whatever may be success- 
fully accomplished here may also be reached in other districts. 

The methods adopted for drawing water from many of these 
wells, even at the present day, are in many instances of the most 
primitive kind. An implement known by the name of a " whip " 
is not infrequently used. A long pole fastened midway in an up- 
right forked stick, and with a weight attached to one end and a 
Ducket to the other, is suspended over the welL By pulling upon 
the rope the bucket is lowered into the water, and then releasing 
it, the weight on the opposite end of the pole serves to elevate the 
water. Many thousands of sheep are watered in this manner. 
Signs however of an awakening to the benefits of civilization are 
becoming apparent ; and on three or four stations wind-engines 
are already erected and doing good work. 

Of the economic value of wells so large as those generally sunk 
I entertain grave doubts. The only benefit that I can see to be 
derived from a large well is where the vein of water is weak and 
a large soakage surface is required ; where however, as in most of 
the wells of this district, the supply of water is inexhaustibly the 
superior value of a small well properly tubed would soon be mani- 
fested. I have very little doubt that with boring machines^ wells 
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16 inches in diameter could be made (and at one-tenth the cost) 
which would supply the place of any of the large wells. In most 
good wells . the water shows a tendency to rise to the surface, and 
in some cases does actually rise and flow over. If wells were bored 
and tubed so that the water if it did rise could not escape through 
layers of sand or the fissures in the various strata, the chances of 
having flowing wells would be considerably increased. At any 
rate, in attempting to solve the problem " Where does our rainfall 
go)'' boring machines must bo called into requisition, and it may 
happen, when our store of general knowledge has been added to by 
infoimation similar to that which I have endeavoured to place 
before this Society to-night, collected from all parts of the Colony, 
the vast interior plains about the Darling may be rendered as pro- 
fitable and productive as any other of the more favoured portions 
of this great land. Lieutenant Maury, in his celebrated work on 
** Oceanic Currents," begins with the startling sentence "There is 
a river in the ocean.'' It may fall to the lot of some member of 
our Royal Society to exclaim at no distant date " There are rivers 
in the earth," and, with the assistance of those who are in a posi- 
tion to render it, to indicate their locality, the depth at which they 
may be found, and how rendered serviceable to mankind. 

Postscript. — ^The map which accompanies this paper has been kindly 
prepared by Messrs. Goodwin, Licensed Surveyor, and A. P. D. Hamilton, 
Land Agent ; its accuracy may therefore be relied upon. 
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PEOOEEDINGS 



OF THB 



ROYAL SOCIETY OF NEW SOUTH WALES. 



« 



WEDNESDAY, IB MAY, 1880. 
AKKUAL OBNERAL MJEETIKO. 

Charles Moore, P.L.S., V.P., in the Chair. 

The minuteB of the last meetmg were read and confirmed. 
The Annual Eeport of the Council was then read as follows : — 
In presenting the Beport for 1879, the Council has the pleasure 
to congratulate the members on the continued and increasing 
prosperity of the Society. The number of new members elected 
durinir the year is fifty-one, the number of members which the 
Sode^ has lost by d.^th is four, by resignation ten, and by 
removal from the lists on account of the non-payment of the 
annual subscription eleven, thus leaving the actual increase in the 
year twenty-six, and making the total number of ordinary 
members upon the roll to date 430. During the year the Society 
has elected the following gentlemen as honorary members, viz. : — 
Mr. George Bentham, F.R.S., V.P.L.S., C.M.G., Ac., the Royal 
Gardens, Kew ; Dr. Charles Darwin, F.RS., M.A., F.G.a, 
F.L.S., kc, Beckenham, Kent ; Professor Huxley, F.B.S., LL.D., 
F.G.S., F.Z.S., F.L.S., dec., Eoyal School of Mines, South 
Kenidngton ; Professor Owen, C.B., M.D., D.C.L., LL.D., F.L.S., 
Y.P.Z.S., Ac., the British Museum ; making the total number 
of honorary members nineteen. Mr. R Etheridge, jun., F.G.S., 
dtc., of the British Museum, has been elected a corresponding 
member of the Society. The Council has the satisfaction to report 
to the Society that vol. xii, for 1878, has been duly distributed to 
all the members, and that voL xiii will very shortly be ready. 
Financially the Society's afiairs are in a satisfactory condition. 
The Council has also to announce that in accordance with the 
resolution of the Society passed at the general meeting held on 1st 
October, 1879, it has ordered a pair of dies for the Clarke 
memorial medal, at a cost of 100 guineas, which Messrs. J. S. and 
A. R Wyon promise to have completed in about six months from 
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this date ; after tliis is paid, a balance of £200 will be left^ wbi<^ 
the Council propose for the present to leave in the Bank as a 
fixed deposit, at 6 per cent. At the Council meeting held on 
April 28, it was unanimously resolved to award the Clarke 
memorial medal for the year 1878 to Professor Owen, C.6., &c. ; 
for the year 1879, to Mr. C. Bentham, C.M.G., &c. ; and for 
1880, to Professor T. H. Huxley, LL.D., Sea Roy. Soa, London, 
for their valuable contributions to the loiowledge of the pakeon- 
tology, botany, and natural history respectively of Australia. Ihiring 
the past year the Society has received 664 volumes and pamphlets 
as donations and exchanges, against which it has distributed 523 
volumes and pamphlets, as per list. In addition it has subscribed 
to thirty-six scientific journals and publications, and has purchased 
several works of reference. In the early part of the year the 
whole of the by-laws and regulations were revised by a Committee 
appointed for that purpose ; the rules as revised will be incor- 
porated with the forthcoming voluma During the year the 
Society has held eight meetings, and the majority of the Sections 
have held regular monthly meetings. The report of the curators 
of the geological cabinet shows that it contains thirty-six specimens, 
and the Society's microscopical cabinet now contains about 200 
slides." 

The following Financial Statement for the year ending 30th 
April, 1880, was presented by the Honorary Treasurer : — 

GENERAL ACCOUNT. 

Rscsins. 

£ B. d. £ B. dm 
To Balance in Union Bank 30th April 



„ SubscriptionB and entrance fees, from 1st 

May, 1879, to 30th April, 1880 463 9 

,, Grovemment Grant, on subscriptionB paid 
from let January, 1879, to SlstDecem- 
her, 1879, total, £473 lis 236 15 6 

„ Proportion of Gas Accoimt paid by Academy 

of Art, to 3l8t April, 1879 10 

„ Hire of hall and rooms to sundry Societies 16 11 



ExPKNDrruBK. 

By Temporary laying on gas in large Hail of 

University for conversazione 15 

„ Refreshments for 815 persons at conver- 
sazione 61 2 6 

„ Sundry expenses— conversazione 83 17 5 - 

„ Furniture and effects 73 5 8 

Books 42 12 1 

Printing 36 1 6 

Engravmg illustrations for Journal 25 17 6 



58 2 



726 15 6 
£784 15 ft 






ti 



Stationery 21 6 7 
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£ B. d. £ 0. d. 

By Book-binding 11 7 1 

„ Advertiiements 26 11 II 

99 Bfiporter (diaooasioDS on papers) 6 6 

t, Beuyering Society's Journals to members ... 4 15 6 

,, Petty cash and postage 32 

99 Freight, carriage, padung-cases, &c 10 15 3 

99 Insoranoe on books and fumitore 15 

99 Oas Account 21 6 9 

99 Assistftnt Secretary's salary to 30th April, 

1880 (12 months) 97 6 8 

99 Housekeeper, to April 30, 1880 10 

99 Ditto for survey examinations 12 6 

99 Ditto refreshments at monthly meetings 14 4 
99 Covering and packing exchiuoges and 

presentations to Foreign Societies 7 10 6 

,9 Exchange on country cheques 14 

653 8 6 

99 Entrance fees transferred to Building A/c 47 5 

99 Hire of rooms 16 11 

99 Interest, rates, and insurance 129 1 

192 17 

99 Balance in Union Bank, 30th April, 1880 38 10 3 

£784 15 8 

Note. — Vouchers for the sums mentioned in the note to last year's 
Balance Sheet have been produced. 

H. G. A. WRIGHT, Honorary Treasurer. 
W. H. WEBB, Assistant Secretary. 
Audited — 

B. A. A. MOREHEAD. 
A. S. WEBSTER. 
30th April, 1880. 

BUILDING FUND A(X;OUNT. 

Receipts. 

£ s. d. £ St d. 
To Amount at fixed deposit in Union Bank 200 
99 Bahmce in Union Bank, 30th April, 1879 6 9 6 

206 9 6 

9, Bent of hall to Academy of Art 200 

Hire of rooms to sundry Societies 16 11 

216 11 

9, New members' entrance fees, transferred 

from General Account 47 6 

9, Interest, rates, and insurance, transferred 

from Greneral Account 129 1 

176 6 

9, Interest on fixed deposit £100, due 21 st 

February, 1880 6 10 

9, Ditto ditto £100, due 30th April, 1880 6 

12 10 

£610 16 6 



29v< 



PBOOBBDnrOS. 



ExnOfDITUBB. 

£ 8. d. 

By CityrateB 4 10 

,, Interest on £2,000 (§ 6% to diet March, 1880 120 
„ Insurance on building 5 



,, Amount at fixed deposit, Ist May, 1879 

13th Dec., 1879 
2nd Feb., 1880 



ft 






>> 



tt 



,, Balance in the Union Bank, 30th April, 1880 



100 








100 








100 











£ s. d. 



129 I 



SOO 

181 15 6 

£610 16 6 



H. G. A. WRIGHT, Honorary Treasurer. 

W. H. WEBB, Assistant Secretary. 

Audited, — 

B. A. A. MOBEHEAD. 
A. 8. WEBSTER. 

30th April, 1880. 



STATEMENT OF ASSETS AND LIABILITIES FOR THE YEAR 

ENDING 30th APRIL, 1880. 

Assets. £ s. 

To Bahmce in Union Bank to credit of General Account 38 10 

Subscriptions and entrance fees due 34 13 

Furniture, painting, books, &c. — ^value unknown — ^taken 

as insured 1,000 



d. 
3 






Rent of room due from Sr. Simonetti 13 

Hire of hall due from Sr. Simonetti 110 

University Musical Society 2 2 

Dr. Renwick 110 

Mr. H. C. Danmur 1 1 

„ Barton, M.L.A 110 

Rooms due for Survey Examination 5 17 

Academy of Art — proportion of Gas Account due from 

May, 1879, to May, 1880 10 

Premises in Elizabeth-street (cost of purchase) 3,625 

Baknce in Union Bank to credit of Building Fund Account 181 15 6 

Amount of fixed deposits ,. .. 300 O 



ft 
it 



9* 



*l 



fl 



LiABiLrms. 

By Trttbner & Co. — ^Periodicals 

By Alexander Dean — ^Bookcases in Library, and idterations 



£5,115 1 9 



47 9 8 



ft 



tt 



tt 



to building, &;c 143 5 1 

Savings Bank>-JiOan on mortgage 2,000 

Balance of Assets over Liabilines 1^924 7 



£5,115 1 9 



H. G. A. WRIGHT, Honorary Treasui«r. 
Examined— W. H. WEBB, Assistant Secretary. 

R. A. A. MOREHEAD. 
A. S. WEBSTER. 
dOth April, 1880. 

The statement was adopted. 
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Dr. P. Sydney Jones and Mr. A. S. Webster were elected 
Scrutineers for the election of officers and members of OonnciL 

A ballot was then taken, and the following gentlemen were 
duly elected officers and members of Crouncil for the current year: — 

HONORARY PRESIDENT: 

HIS EXCELLENC Y TH E RIGHT HON. LORD AUGUSTUS 

LOFTUS, G.C.B., Ac, Ac, &c. 

PRESIDENT: 

Hon. Psofessor SMJTE., C.M.G., M.D., &c., Slc, 

VICE-PRESIDENTS : 
CHARLES MOORE, F.L.S. 
H. 0. RUSSELL, B.A., F.R.A.S., &c. 

HONORARY TREASURER: 

H G. A. WRIGHT, M.R.C.S.E. 

HONORARY SECRETARIES: 

PsorESSOB UVERSIDGE, F.C.S., F.G.S., fto., Ac. 
Db, ADOLPH LEIBIUS, F.C.S. 



COUNCfL : 



DIXON, W. A., F.C.S. 

HIRST, 6. D. 

HUNT, ROBERT, F.G.S. 



MONTEFIORE, E. L. 
ROLLESTON, C, C.M.G. 
WILKINSON, C. S., F.G.S. 



The following gentlemen were duly elected ordinary members of 
the Society : — 

Dizson, Craig, M.B., CM., Edin., M.RC.S., Eng., Sydney. 
Dixson, Thomas, M.B., CM., Edin., Sydney. 
Moses, David, Forest Lodg& 
Sandy, James, Ashfield 
Wilkinson, Robt Bliss, Sydney. 

The certificates of four new candidates were read for the second 
tune, and of ten for the first time. 

The Chairman announced that a number of copies of two works 
by Dr. Schomburgk, of Adelaide, had been received from the 
author for distribution amongst the members upon application, 
viz. : — 

1. '*0n the Naturalized Weeds and other Plants in South 

Australia.'' 

2. << On the XJrari ; the Death Arrow Poison of the Macusis, 

an Indian Tribe in British Guiana." 

Also, that a small apparatus the invention of Dr. Urban 
Pritchskrd, intended to facilitate the preparation of animal tissue 
for microscopic examination, had been presented to the Society by 
Mr. R. A. A. Morehead. 

Three hundred and twelve donationB were laid upon the table. 
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The following letters from Mr. Darwin and Pn^eaaor Owen 

were read : — 

Down, Beckeiili«ni» Kent^ 
Kailway Station, Orpington, S.S.R., 
Bear Sir, 28 October, 1879. 

I be^ leave to acknowledge the receipt of yonr coorteons letter of 
August 7, in which you announce to me that the Boyal Societj of New 
South Wales has conferred on me the honour of electing me one of their 
honorary members. I request that vou will be so good as to exprees to the 
Ck>uncil my acknowledgments and thanks for this honoar. 

I remain, dear sir. 

Yours faitlif nlly and obliged, 

OHABIiBS DA&WIN. 
To A. liversidge, Esq., Hon. Sec. Koyal Society. 

My dear Sir, Lond<m, British Museom, 27 October, 1879. 

I have been favoured by your obliging letter of August 7th, 1879, 
conveyinff to me in gratifying terms my election as honorary member of 
the Royal Society of New South Wales. This mark of the sense of the 
general meeting of the Society of the value of my scientific labours I receive 
as an ample reward ; the more enooursffing to me as coming from the Colony 
from which I have received some of the most interesting subjects of those 
labours. I return my most grateful and respectful acknowledgments. 

Believe me, faithfully yours, 

KICHARD OWEN. 
Professor liversidge, F.L.S., G.S., kc, Hon. Sea 

Upon the recommendation of the Council, Sir Joseph Dalton 
Hooker, M.D.,KC.S.I.,C.B.,F.RS., Ac, Director of the Royal 
Gardens, Kew, was unanimously elected an hononuy member of 

the Society. 

The names of the Committee-men of the different Sections of 
the Society were announced, viz. : — 

Microscopy. — Chairman : Dr. Morris. Secretary: P. Pedley. 
Committees H. G. A. Wright, M.RC.S. ; G. D. Hirst; 
W. MacDonnell ; and F. B. Kyngdon. 

Literature and Fine Arts. — Chairman: R L. Montefiore. 
Secretary: Percy E. Williams. Committee: G. A. 
Morell, C.E. ; L. W. Hart ; A. I* Jackson ; and Trevor 
Jones. 

Medical, — Chairman : AJf red Roberts, M. R.C. S. Secretaries : 
Drs. Sydney Jones and H N. M'Laurin, M.A- Com- 
mittee : Drs. Cox, Schuette, Fortescue, and H. G. A- 
Wright, M.RC.a 

TVIr. Chables Moore, F.L.S., V.-P., then read his address. 

WEDNESDAY, 2 JUNE, 1880. 
Hon. J. Smith, C.M.G., V.-P., in the Chair. 

There were about fifty members present. 

The minutes of the preceding meeting were read and oonfinned. 
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The following gentlemen were duly elected corresponding mem- 
bers of the Society, viz. : — 

Hyde Olarke, Esq., Y.-P., Ethnological Institute, London. 
Major-Qeneral Sir Edward Ward, K.C.M.G., R.E., London. 
F. R Miller, Esq., F.C.S., Melbourne Mint. 

And the following as ordinary members, yiz. : — 
Bush, Thos. James, Sydney. 
Haege, Hermann, Sydney. 
Hodgson, Wilfned, M.D., Sydney. 
Willis, Bev. Bobt. Speir, Manly. 

The certificates of ten new candidates were read for the second 
time, and of five for the first time. 

The Chairman stated that, at the request of the Council, he 
wished to bring before the Society the desirability of lessening the 
debt upon the building, and regretted that out of more than four 
hundred (400) members only about one hundred had subscribed to 
ihe Building Fund ; he said it was necessary members should more 
generally subscribe to the fund, and that if they did so the 
removal of the debt should be an easy matter, as the Government 
had agreed to grant a pound for every two pounds collected. 

Mr. Clabendon Stuabt asked whether the President was aware 
that one of the candidates presided at the ballot box at the election 
of ojficers and Council on the 12th May last? 

The Chairman in reply stated that it was part of the business 
of the meeting supposed to be presided over by the Chairman of 
the evening, but in order that the other business might go on, a 
member of the Council* was deputed to preside in place of the 
Chairman at the ballot, which for convenience had to be conducted 
in the library. He saw no impropriety in a member of the 
Council so presiding, even although the same member happened to 
have been proposed as a candidate. 

Mr. Stuabt explained that he did not intend to sufi:G:est that 
there was any ixnp^priety in the proceedings, and he didf ot think 
that the results of the ballot were affected in any way. 

Ninety-one donations were laid upon the table, also a plaster 
bust of Humboldt, presented by Herr Kretschmann. 

Mr. John Tebbutt, F.RA.S., then read two papers, viz. : — 
** On the Longitude of the Sydney Observatory," and on " The 
Opposition and Magnitudes of Uranus and Jupiter." 

Professor Livebsidge then read a paper by Mr. E. A. Rennie, 
M.A., B.Sc, <kc., London, " On the Acids of the Native Currant. 

Mr. H. C. Russell, B.A., F.R.A.S., then read a paper on 
'* Some New Double Stars, with remarks upon several Binaries." 

Some geological specimens were exhibited by Mr. Makin, of 
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WEDNMDAT, 7 JULY, X880. 
Hon. Profbssob Smith, C.M.G., Y.-P., in the Gliair. 

There were between thirty and forty members present. 
The minutes of the last meeting were read and confiimed. 
The following gentlemen were duly elected ordinary members 
of the Society : — 

Beattie, Joseph A., Lie. K. and Q. ColL Phya, Ireland ; lie. 

R. Coll. Surg., Irel., Parramatta. 
Brown, John Studd, Dabbo. 
Cox, G^eorge Henry, M.L.O., Sydney. 
Gardiner, Rev. Andrew, M.A., Sydney. 
Iredale, Lancelot F. U., Gonnedc^ 
Mackenzie, R., North Shore. 
Marano, G. V., M.D., ITniv. Naples, Sydney. 
Plummer, John, Sydney. 
Winter, Lrving, Carroll. 
The certificates of five new candidates were read for the seoond 
time, and of five for the first time. 

At Professor Huxley's request. Professor Livenddge apologised 
for the former's non-acknowledgment of his election as an 
honorary member. Professor Livenddge read an extract from a 
letter in which Professor Huxley expressed his regret for the delay 
owing to press of engagements, and begged that his best thanks 
be conveyed to the Society for the honour conferred upon him, and 
stated his readiness at all times to give his services to forward the 
objects of the Society. 

Professor Liversidoe then read a paper by Baron Ferdinand 
von Mueller, KC.M.G., F.B.S., &a, " On a Catalogue of Plants 
collected during Mr. Alex. Forrest's Geographical Exploration of 
North-west Australia in 1879." 

Mr. John Tebbutt, F.R A.S., then read a paper on " The Orbit 
Elements of Comet I, 1880, Great Southern Comet," the same 
being illustrated by a model 

Professor Liversidge then read a paper by Mr. W. K Abbott, 
on ^* Ringbarking and its Effects. " 

Mr. Charles Moobe and the President remarked that Mr. 
Abbott's statements were not quite in accordance with the opinions 
of certain other writers upon the subject 

Dr. Leibius exhibited one of the cells used by Dr. Warren De 
la Rue, and Dr. Hugo Mueller, of London, for their ohloiide ot 
silver batteiy. 

WEDNESDAY, 4 AUGUST, 1880. 

Hon. Professor Smith, O.M.G., President^ ia the Chair. 

There were between thirty and forty members presoit 
The minutes of the last meeting were read and confirmed* 
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The following gentlemen*were dnly elected ordinary members of 
the Society : — 

Finlayson, David, Sydney. 

Forbes, Alexander Leith, M.A., Ashfield. 

Hill, John James, J.P., L.R.C.P.E., and L.RP. and S.G.L.M., 

Lambton, Newcastle. 
Hill, Joseph Higham, M.D., Univ. Brussels, F.RC.S. Edin., 

Ac., Sydney. 
Home, Robert, Sydney. 
The certificates of five new candidates were read for the second 
time, and three for the first tima 

The Hon. Treasurer announced that a circular had been issued 
to members in June last, asking for subscriptions to the Building 
Fund, and that in response thereV) he had received the sum of 
JE67 14& from twenty-eight members, also that several gentlemen 
had promised to double their subscriptions until the debt was 
paid off. 

Sixty-two donations were laid upon the table. 
The President, on behalf of the Council, gave notice of motion 
that, at the next general meeting, a resolution would be moved 
that the number of members be limited to 500. 

Dr. Leibius then read the introduction of a paper by Mr. R. 
Stheridge, jimr., F.G.S., entitled '< Notes on a Collection of Fossils 
Irom the Paleozoic Rocks of New South Wales." 

Mr. C. S. Wilkinson then read a paper by Dr. Ottaker Feist- 
mantel, " On Geological Observations made in 1876, in Queens- 
land, New South Wales, Victoria, and Tasmania." 

Mr. H. C. Russell then described " A new method of printing 
Barometer and other Curves." 

Mr. C. S. Wilkinson exhibited a piece of flexible sandstone 
found at Agra, in India. 

WEDNESDA Y, 1 SEPTEMBER, 1880. 
Hon. Professor Smith, C.M.G., President, in the Chair. 

There were about forty members present. 
The minutes of the last meeting were read and confirmed. 
The following gentlemen were duly elected ordinary members 
of the Society : — 

Halligan, Gerald H., MarrickviUe. 

Low, Andrew S, Merrylands. 

McKinney, Hugh Giffen, Newtown. 

Manfred, Edmund C, Goulbum. 

Oakes, Arthur W., M.B., Mast Sui^. L.RC.P. and 
LlRC.S., Edin., WooUahra. 

The certificates of three new candidates were read for the second 
time, and one for the first time. 
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Twentf-five donations were laid upen the taU& 

It was moved that the number of members be limited to 500. 

The resolution was carried unanimously. 

Professor Liybbsidge announced that he had received various 
documents from the Committee of Organization for the next Geo- 
logical Congress to be held at Bologna, in Italy, in October, 1881, 
with a request that he would make the arrangements known sb 
far as possible in Australia. In his capacity as representative for 
Australasia, he had also sent these notices out to the varioos 
Societies in the other Colonies, and would be willing to receive the 
names of any who wished to become members of this Conference; 

Mr. Russell explained that the paper by Mr. T. K. Abbott on 
" "Water Supply from "Wells" had not been received, and it would 
therefore have to be postponed. 

Professor Livebsidge read a paper on " Hot Spring Waten 
from New Britain and Fiji"; also one on '^ The Composition of 
Cast-iron acted on by Sea-water." 

Mr. H. C. Russell read a paper on *' A new Barometer Table," 
and said that the table had that day been brought into operatian 
for the first time. 

Mr. Russell distributed copies of an improved weather map. 

Professor Livebsidge described and exhibited a collection of 
minerals received from the Balade and other mines in New 
Caledonia. 

WEDNESDAY, 6 OCTOBER, 1880. 
Hon. J. Smith, C.M.G., President, in the Chair. 

There were about fifty members present. 
• The minutes of the last meeting were read and confirmed. 

The following gentlemen were duly elected ordinary members 
of the Society : — 

Ferguson, James "W., Sydney. 
Jackson, Robert, Sydney. 
Paling, "W. H., South Kingston. 

The certificates of one new candidate were read for the second 
time, and of eight for the first time. 

Forty-two donations were laid upon the table. 

A letter was read by Professor Livebsidge from Major-Gkneral 

Sir Edward Ward, R.K, acknowledging his election as a cotre- 

sponding member of the Society; also one from Sir Joseph 

Dalton Hookeb, MD., KC.S.I., C.B., F.Ra, of the Royal 

Gardens, Kew, acknowledging his election as honorary member. 

Yelverton, Boumemouth, 9 August^ 1880. 
My dear Sir, 

I have just received with pleasure your letter of the 7th June, infotm- 
ing me that the Royal Society of New South Wales have mmnimonsly 
elected me one of their correspondioig members. I cannot flatter myseu 
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thftt this high honour is my doe on account of my loientific attunments, 
nor can I hope by any future act of mine to ahow myself worthy of it. I 
accept it, however, gratefully as a generous recognition of the interest 
whidi I felt in the imant growth of the Society, and, with pleasure, as a 
sympathetio bond of union between me and those who now labour in the 
cause of sdenoe in New South Wales. Will you kindly convey my thanks 
to the fioyal Society as to an old friend from whom it is a pleasure to 
receive a iavour, and 

Believe me, yours faithfully, 

ED. WAED. 
To A. Livenidge, Esq., Hon, Sec. Boyal Society, N. S. Wales. 

Boyal Gardens, Kew, 5 July, 1880. 
My dear Sir, 

I have the honour of acknowledging the receipt of your letter of 
12 May, informing me that the Royal Society of Kew South Wales has 
elected me an honorary member of their body ; and of requesting that you 
will convey to the President and Fellows of the Society my sincere thanks 
for the distinction whidi thev have conferred upon me, together with my 
assurance that I feel it to be both an honour and a privile^ to be associated 
with a society of gentlemen representing so high a scientific position as 
Australia's olaest Colony has attained to. Their flattering recognition of 
my efforts to advance the botany of Australia is very acceptab^, and I 
thank tiiem for it. The volume of the Society's Journal has safely reached 
my hands, and I find the first article to be specially interesting to me. 

Believe me, my dear Sir, most faithfully yours, 

JOS. I). HOOKEK 
A. Liversidge, Esq., Hon. Sec Royal Society of N. S. Wales. 

The Presidbnt remarked that it was gratifying to find that 
the small honours which the Society was able to give had been so 
much appreciated. 

Professor LiyEBSiDOE then read a paper on '' The Composition of 
Coral Limestone." Some remarks upon the same were made by 
the Rev. J. R Tknison-Woodb, F.G.S., &a 

Mr. W. A. Dixon, F.C.S., read a paper upon the ** Inorganic 
ConstituentB of the Coals of New South Wales." 

Dr. LsiBms read a paper by Mr. F. B. Gipps, on " A compari- 
son between the Fro[^>ect and Kenny Hill Schemes of Water 
Supply for Sydney." 

It was resolved that the discussion upon Mr. Gipps's paper be 
adjourned till the next Wednesday. 

The Chairman announced that the Council had decided to give 
in the Society's Hall a meeting of a different character from the 
usual form of monthly meeting, and he had been requested by the 
Council to invite the members to meet them that day fortnight ; 
there would be a notice in the newspapers, but it was not the in- 
tention to send out circulars; those present would take this 
notice. The members of the Council intended to take upon 
themselves the necessary expenses. The meeting would be of an 
informfll conversational character. No papers would be read, but 
iS few objects of interest would be laid out for inspection. The 
usual annual conversazione would not be held this year, chiefly 
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beoauBe it was a veiy expensive entertaiimient, and ihe Society 
had recently been put to lai^ expenses connected with the 
alterations in the building. 

He trusted there would be a good gathering at the proposed 
meeting, and regretted thej could not invite the ladies, as the 
Society's rooms would not be large enough. 

WEDNESDAY, IS OCTOBER, 1880. 

ADJOUBNED OEDINABT MONTHLY MEETING. 

Hon. Professor Smith, C.M.G., President, in the Chair. 

There were about fifty members present 

The following gentlemen took part in the adjourned discns- 
sion upon Mr. Gipps's paper : — Mr. Trevor Jones, Mr. Clarendon 
Stuart, Dr. Belgrave, Professor Smith, Mr. Coodlet, Mr. Alexandfr 
Dean, and Mr. Poolman ; Mr. Gipps replied 

WEDNESDA T, S7 OCTOBER, 1880. 
SPECIAL MEETING. 

Hon. Professor Smith, C.M.G., President, in the Chair. 

There were about 100 members present. 

A lecture was delivered before the members of the Society by 
William Lant Carpenter, B.A., B.Sc., P.O.S., London, " On 
Daily Practical Applications of Electricity in America." 

The President conveyed the thanks of the Society to Mr. 
Carpenter for his interesting lecture. 

WEDNESDAY, S NOVEMBER, 1880. 
Hon. Professor Smith, C.M.G., President, in the Chair. 

There were about thirty members present. 

The minutes of the last meeting were read, but being incom- 
plete were not signed. 

The following gentleman was duly elected an ordinary member 
of the Society : — 

Scrivener, Charles Bobert, Middle^treet, Marrickville. 

The certificates of eight new candidates were read for the aeoond 
time, and of five for the first time. 

Thirty donations were laid upon the table. 

A letter was received from the Ashfield Municipal Cound], 
thanking the Society for the action it had taken with respect to 
Mr. P. B. Gipps's paper upon " The Water Supply for Sydney.** 

Professor Liversidoe r^ a paper on << Some New South Wales 
Minerals,'' and one on " Piturie." The papers ware illustrated by 
specimens and preparations of '* Piturine" and of its salt& 
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Some remarkB upon the latter were made by Mr. Charles Moore, 
F.C.S., and the ChairmazL 

Mr. W. A. Dixon, F.C.S., then read a paper on " Salt-bush and 
Native Fodder Plants." 

Mr. KussBLL then read a paper by Mr. T. K. Abbott, P.M., 
Ounnedah, on " "Wells in the Liverpool Plains." 

Two specimens of serpentine rock from Port Macquarie, pre- 
sented to the Society by Mr. P. N. Trebeck, were exhibited. 

WEDNESDA T, 1 DECEMBER, 1880. 
Hon. J. Smith, C.M.G., President, in the Chair. 

There were about forty members present. 

The minutes of the monthly meeting, held October 6, the ad- 
journed meeting, October 13, the special meeting, October 27, and 
the last meeting, November 3, were read and signed. 

Mr. W. G. Murray suggested that the minutes of discussions 
should be limited to the mere record of the names of speakers, but 
resolutions and notices of motion to be entered vn extenso. 

The following gentlemen were duly elected ordinary members of 
the Society : — 

Blackmann, C. H. E., Sydney. 
Caird, George C, Woollahra. 
Colyer, Henry Cox, Sydney. 
Hem, Charles R, Woollahra 
Leask, John L., M. B., CM. (Edin.), Sydney. 
Morris, Alfred, Sydney. 
Palmer, Joseph, Sydney. 
RiddeU, 0. R, Union Club, Sydney. 
The certificates of five new candidates were read for the second 
time, and of four for the first time. 

Messrs. W. G. Murray and P. N. Trebeck were appointed 
Auditors of the accounts to be laid before the Society at the annual 
meeting. 

Fifty-six donations were laid upon the table, and the thanks of 
the Society ordered for the sama 

The Chairman announced that a draft Act of Incorporation had 
been prepared, and would be submitted to the consideration of the 
members at an adjourned meeting. 

Mr. H C. Russell, B.A., F.RA.S., then read a paper en 
^' Some Recent Changes on the Surface of Jupiter," also one upon 
" Thunder and Hail Storms." 

Mr. G. D. Hirst then read a paper entitled " Remarks on the 
Colours of Jupiter's Belts, and some changes observed thereon 
during the Opposition of 1880." 

It was resolved that the meeting be adjourned to the 8lh 
instant. 
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WSDITESDAT, 8 DECEMBER, 18S0. 

ADJOURNED MONTHLY MEBTING. 

Hon. Professor Smith, C.M.G., President^ in the Chair. 

The certificates of four new candidates were read for the first 
time. 

Professor Livebsidoe read a paper on '^ A specimen of foesiliaed 
Wood," from Inverell, N.S.W. 

Some remarks upon the same weie made by Messrs. C. S. 
Wilkinson and W. A. Dixon. 

Professor Liversidge then read a paper on '^ The Ck>mpo6ition of 
some New South Wales Coals." 

A discussion followed, in which the following gentlemen took 
part, viz. : — Messrs. A. Dean, C. S. Wilkinson, Alexander 
Stuart, W. A Dixon, Hon. K A. Baker, and the Chairman. 

The titles of the following papers by Professor Liv]eb8Idge 
were read, viz. : — 

1. On "The Composition and Microscopic Structure of some 
New South Wales Eocks." 

2. " The Barratta and Bingera Meteorites." 

The draft Act for the incorporation of the Society was read by 
Professor Liversidge. 

It was moved by Mr. C. Rolleston, C.M.G., seconded by Mr. 
H. C. Russell, and duly carried, that the draft as read be approved. 

The proof of a geological sketch map of New South Wales, com- 
piled from the original map of the late £ev. W. B. Clarke, M. A, 
F.RS., by Mr. C. S. WiUanson, was exhibited to the Society by 
the Hon. E. A. Baker, Minister for Mines. 

A new electric constant bichromate battery was exhibited by 
Mr. H. C. Russell, B.A, F.RA.S. ; five cells were shown in 
action, these were sufficient to keep six inches of Na 20 platinum 
wire at a white heat Mr. RusseU explained that the constancy 
of the battery is obtained by allowing the fresh solution to flow 
into the cells at the top whilst the exhausted solution is drawn off 
at the bottom ; the solution is thus kept constantly renewed. 
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ADDITIONS 

TO THB 

IJBBARY OF THE ROYAL SOCIETY OF NEW SOUTH WALES. 



DONATIONS-1880. 



The names of the Donors are in Italics. 

Transactions, Journals, Reports, &c. 

Abebdxbn :— The Aberdeen Uniyersity Calendar, 188(V-8L 

The UrUversUy. 

Adelaide : — Addresses delivered at the laying of the Foundation Stone of 
the South Australian Institute, 7 Nov., 1879. 
Annual Report South Australian Institute, 1879-1880. 

7!^ Board o/0(}vemor8. South Australian Institute. 
Transactions and Proceedings and Report of the Philosophical Society 

of Adelaide, South Australia, for 1878-79. 
Transactions and Proceedings and Report of the Royal Society of South 
Australia. Vol. Ill, 1 87^-80. The Society. 

Rei)ort on the Progress and condition of the Botanic Garden and 
(xovemment Flotations during the year 1879. 

Dr. Schombur^k. 
Meteorological Observations made at the Adelaide Observatory durmg 
the year 1878. T?ie Oovemment Observer. 

The Adelaide University Calendar for the Academical Year 1881. 

The Registrar, Adelaide University. 

Albany : — Eighty-eighth, Eighty-ninth, Ninetieth, Ninety-first, and Ninety- 
second Reeent's Report of the Universify of the State of New York. 
Twenty-seventh, Twen^-eighth, Twenty-ninth, Thirtieth, and Thirty- 
first Annual Report of the New York State Museum of Natund 
History. 
Fifty-eighth, Fifty-ninth, Sixtieth, and Sixty-first Annual Report of the 

Trustees of the New York State Library. 
Report of the Special Committee of the Assembly on the Normal School. 

The Trustees of the State Library , Albany, New York. 

Amsterdam : — Jaarbock van de Koninklijke Akademie van Wetenschappen 
ffevestig-d in Amsterdam, 1878. 
Verslagen en Mededeelingen der Koninklijke Akademie van Wettens- 
clulppen Afdeeling Natuurkunde Tweede Reeks, Veertiende Deel. 

Royal Academy of Sciences, Amsterdam, 

BELorr :— Geology of Wisconsin. Vol. 11, 1873-1877. 

Atlas accompanying above. The Chirf Geologist, Wisconsin 

Berlin :— Monatsbericht der Koniglich Preussischen Akademie der Wissen- 
schaften zu Berlin. 
July, Auffost, September, October, November, December, 1879. 
January, February, March, April, May, June, August, 1880. 

The Academy, 
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BiSTBXTZ :— YI. Jahresbericht der Gkwerbeschule za BistritK in SiebeQ 
bttrgen. Th€ Dirtdon 

Bosrrosr : — ^Proceedings of the American Academy of Arte and Seienoet. 
New Series, VoL V. Whole Series. Vol. XTII, Ptota 11 and IIL 

„ . M VI. „ „ XIV. TUAcada^y, 

Proceedings of the Boston Society of Katoral EListory. 
VoL XIX, Parts IH and IV. 
,, XX, Part I. 
Memoirs of the Boston Society of Natoral History. 

VoL III, Part L Numbers 1 and 2. The Sodetf. 

Bbaunschwieio : — Jahresbericht des Vereins filr Natarwissensch^t za 
Braunschweig, 1879-80. The Soekty. 

Brisbane : — ^Report of the Acclimatization Society of Queensland, for the 
year 1879. 
Report upon Economic Tropical Horticulture in Northern Qoeenaland, 
by L. A. Bemays, F.L.S. The Sodetg. 

Cabn : — M^moires de T Academic Nationale des Sciences, Arts, et Belles 
Lettres de Caen, 1879. Tkt Aeademr. 

Calcutta : — Memoirs of the Geological Survey of India— 
VoL XVI. Parti. 
XV. „ 2. 
XVIL Parts land 2. 
Do. (Palseontologia Indica) Series XIII Part 1. 

fi ■*-»• >t ^« 

M XIV „ 1. 
„ X Parts 4 and 5. 

Records of the (Geological Survey of India — 
VoL XIIL Parts 2 and 3 and 4. 
Xn. „ land 2. 
Scientific Results of the Second Yarkand Mission Rhynchota, l^ W. 
L. Distant. 7^ SuperiaUendent of the Oeologieal Survey of fntdia. 
Proceedings of the Asiatic Society of Bengal — 
Nos. 5, 6, 7, 8, 9 and 10. 1879. 
Nos. 1, 4, 5, 6. 1880. 
Journal of the Asiatic Society of Bengal' — 

VoL XLVIIL Part I. Nos. 1, 2, 4. 1879. 

„ „ II. No. 2. 1879. 

XUX. „ I. Nos. 1 and 3. 1880. 

„ ,. n. No. 1. 1880. 

Extra number to Part I, for 1878. 

Descriptions of new Indian Lepidopterous Insects. Part I. 

TheSodetg. 

Cambridoe (Mass.), U.S.A. :— Bulletin of the Museum of Comparative 
Zoology at Harvard College, Cambridge (Mass). 
VoL V. Nofl. 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 16, and Index. 
VI. „ 1 and 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

vn. 

Annual Report of the Curator of the Museum, 1879-80L 
The Terrestrial Air-breathing MoUusks of the United States and the 
adjacent territories of North America. By W. G. Binney. 
I vol. text and 1 vol. plates. The iiuBeum. 

Psyche (organ of the Cambridge Entomological Club, Mass.) 

VoL 3. Nos. 69, 70, 71, 72, 73. 74, 75, 76, 77. Tht Editors. 

Cafe Town : — ^The Transaotiona of the South African Philoaophioal Society. 
VoL I. 1877-80. 

L Parts I and II. 1877-7^ The 



ADDITIONS TO LIBBABT. 311 

GL488BL :— Bericht des VeremeB fttr Kfttorkiinde m Gasael. 

XXVI and XXVII. Th£ Society. 

CyOTKsnaLLQEK : — M^moires de la Soci^M Royale dee Antiqnaires dn Nord. 
N«w Series. 1866. 
Tillceg til Aarbjer for Nordisk oldkynighed og Historie. 1866. 

The Society. 

DuoN : — Memories de TAcademie des Sciences, Arts, et Belles-Lettres de 
Bijon. 
3 S^e, Tome V, 1878-9. The Sockiy. 

Dbesdek : — Archiy fUr literatargeschichte. By Dr. Franz Schnorr von 

Carolsfeld — 
Band VII, Heft 3 and 4. 

„ Vni, Heft 1, 2, 3, 4. 
Fuhrer dnrch die Raume der KonigL Sachs. PoneUan-nnd Qefaas- 

Sammlonff. 
Vexzeichniss der Konigl bffentlichen Bibliothek za Dresden. 

Neue Wcrke, 1876, 1877, 187a 

Periodische Literatar, 1877. 
Die KUnetlerische Ausschmllckong der Albrechtsbnrg zn Meissen. By 

Dr. Wilhelm Rossmann. 
Bericht liber die Verwaltnng der Koniglichen Sammlongen fUr Knnst 

und Wissenschaft za Dresden, 1876 and 1877. 
Zeitscbrift fUr Museologie und Antiquitatenkunde sowie verwandte 

Wissenscbaf ten Erster Jahrgang. 
Ergebnisse von funfzigjahrigen E^bachtongen der Witterong za 

Dresden. 
Mittheilnngen ans dem K. Zoologiscben Mnsenm za Dresden. Heft IH. 
Die Decorative Kunst Beitrage zar Omamentik flir Architektur and 

Kunstgewerbe, by L. Graner. (Consisting of 10 plates.) 

DU Oeneral Direction der KOniglichen Sammlungen 
fir Kunst und Wissenachafi su DrtMden, 
Jaliresbericht des Vereins fflr Erdkande za Dresden — 

XVI. Wissenschaftlicher Theil. The Society 

Zeitschrift des K. Sachsischen Statistischen Bareaas — 

VoL XXIV, 1878, Heft 3 and 4. 

XXV, 1879, Heft 1, 2, 3, 4. The Bureau. 

Correspondenzblatt der Afrikamischen Cresellschaft— 

No. 31. 1 April, 1878. The Society] 

Dublin : — Proceedings of the Royal Irish Academy — 
Vol. L Ser. 2. Nos. 3 to 10 inclusive. 
The Transactions of the Boyal Irish Academy — 
Vol. XXIV. Science, Parts 9 to 16, inclusive. 
„ Polite Literature, Part 4. 
„ Parts 9, 16, 17. 
XXV. Parts 1 to 9 inclusive. The Academy. 

Edinbuboh : — Transactions of the Edinburgh Geological Society — 
Vol. n. Parts. 1874. 

ni. Part a The Society. 

Proceedings of the Royal Society of Edinburgh — 

Session 1878-79. The Society. 

Transactions and Proceedings of the Botanical Society, Edinburgh — 
VoLXin. Part 3. The Soaety. 

Pbakktttbt a, M, :— Bericht liber die Senckenbergische naturforschende 
Gesellschaft, 187^-79. 
Abhandlungen. 187&-79. Band XI. Heft 4. 

The Society. 
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GoTTnfGBN : — ^Nachriohten von der K. GeseEBchaft der WmaeiifldialiBB 
and der Georg-AngustB-Umvenitat, for yean 1877 and 1878. 

Halifax (Nova Scotia) : — Proceedings and TransactionB of the Nova Soofciin 
Institute of Natoral Science. 
Vol V. Part I. 1878-79. The 



Hallb (A. S.) : — Nova Acta Academia C.L.C.G. Natoro Cizrioflonim. 
Vols. XXXIX and XL. 
Leopoldina. Heft Xm, XIV, XX. 

K, LeopMinweh — CaroUnueh Deutsche Ahademk 
der Natur/orscher zu HaJUe, A.S,^ Pnuaia, 

Hambitbo : — ^Mittheilongen der Geograpluschen QeseUsohaft in Hjunbaxg. 
HeftU. 1878-70. The Society. 

Hanover (Prossia) :— Erster Jahresbericht der GeaeUschaft for Mikros- 
kopie zn Hanover, 1880. The Sodetg. 

Harlkm : — Archives N^erlandaises des Sciences Ezactes et Natorelks. 
Tome XIV. liv. 3, 4, 5. 

XV. „ 1,2. TkeSoeki^. 

Archives du Mnste Teyler. 

Vol. V. Part 2. The Dtndore, 

HoBART TowK : — Report of Tasmanian Salmon Conmiissionen for 1879. 

The Secretary to the Commwsim. 

Iowa : — ^Report of the Iowa Weather Service. 

Jan. to Bee., 1878 (inoL) 

Jan. to April, 1879 (incl.) 
First Biennial Report of the Central Station of the Iowa Weather 

Service. 
Comparison by Years of Results of Observations made at the Centnl 

Station, Iowa Weather Service, January to July, 1880. 
Lantern Sisnals of the Iowa Weather Service. 
Flag Signab do. 

Directions for Crop Reporters of Iowa Weather Service. 
Remonstrance to the American Asaooiation for the Advanoemmt <tf 

Science against the Rep<nrt of Professor Loomis, re Sional Service of 

U. S. Army. The Director^ Iowa Weather Service. 

JiNA :— Jenaische Zeitschrift fUr Natnrwissensohaft, heraosg^geben von der 
Medicinisch — ^naturwissenschaftlichen Gesellschaft sa Jena. 
XIV. Bd., NF Vn. Bd. 1, 2, 3, 4, Heft 
Sitzun^berichte der Jenaischen Gesellschaft fiir Medicin und Natnr- 
wissenschaf t fttr das Jahr 1879. The Soektif. 

KoNiGSBERO : — Schriften der Physikalisch-5konomischen GeaeUschaft sn 
Kdnigsberg. 
Abthlg., 1 and 2. Jahigang, 1876, 1877, 1878, 1879. 

„ 1 „ 1880. TkeSodelif, 

Lausaitkb : — ^Bulletin de la Sod^t^ Vaudoise des Scienoes NatoreDes. 
Vol XVL No. 83. The Society. 

Lbeds : — ^Annual Report of the Leeds Philosophical and Literary Society 
for 1870-80. The Sodely. 

Libob : — Annales de la Socidtd Gtelogique de Belgique. 

Tome V, 1877-78. The Society. 

LiLLB : — Soci^t^ G^ologique du Nord. 

Annales VI, 1878-79. The Society. 
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liOHDOK : — ^Proceedings of the Royal Society. 
Vol. XXIX. Noi. 198, 199. 
,, XXX. „ 200, 201, 20% 203, ao4, ao5. 
Philosophical Transactions of the Boyal Society of London — 
YoL 164. Parts 1 and 2. 1874. 
„ 166. „ land 2. 1875. 
„ 166. „ land 2. 1876. 
„ 167. „ land 2. 1877. 
„ 168. Extra volome. 
„ 169. Parts land 2. 1878. 
„ 170. „ land 2. 1879. 
„ 171. „ 1. 1880. 

list of Fellows, &o. 1 Dec., 1879. The Socititj, 

Jooxnal of the Qaekett Microscopical dub. 

Nob. 41, 42, 43, 44. The Club. 

Journal of the Boyal Microscopical Society. 
VoL n. Nob. 3, 4, 5, 6, 7, and 7a. 

m. Nos. 1, 2, 3, 4, 6, 6, 6a. The Society, 

Jooxnal of the Boyal Adatic Society of Great Britain and Ireland. 
VoL XI. Part 3. 

Xn. Part 1, 2, 3, 4. The Society. 

The Journal of the Anthropological Institute of Great Britain and Ireland. 

VoLIX. Nob. 2,3, 4. 

X. No. 1. The Institute. 

Report of the proceedings of the Second International Meteorological 

Congress at Borne, 1879. 
Contributions to the Meteorology of the Pacific, No. m. 
Samoan or Navigator's Islands. B^ B. H. Scott, M.A., F.B.S. 
Beport of the Meteorolo|;ical Council, year ending 31 March, 1879. 
Meteorology of the Arctic Begions. Part 11. 
Meteorological Observations at Stations of the Second Order, for the 

year 1878. 
Beport of the Meteorology of Kerguelen Island. By Bev. S. J. Perry, 

S.J., F.R.8. 
Aids to the Study and Forecast of Weather. By W. Clement Ley, 

M.A. The Meteorological Office. 

Transactions of the Institution of Naval Architects. 

Vol. XXL 1880. The Institution. 

Monthly Notices of the Boyal Astronomical Society. 

VoL XL. Nos. 1, 2, 3, 4» 5, 6, 7, 8, 9. 
Memoirs of the Boyal Astronomical Society. 

VoLXLL 1879. (18 plates.) The Society. 

Proceedings of the Boyal Geological Society. 

VoL I. Nos. 11 and 12. Title and Index, &c., for 1879. 

II. Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. The Society. 

The Pharmaceutical Journal and Tranaactioiis. 

Nos. 449 to 452, 458 to 461, 462 to 470, inclusive. 

Parts 113, 114, 1879 

Parts 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 126. 1880. 
Historical Sketch of the Progress of Pharmacy in Great Britain. By 

Jacob Bell and Theo. Bedwood. The Society, 

Journal of the Boyal United Service Lxstitution. 

VoL XXm. Nos. 102, 103. 

XXrV. Nos. 104, 105» 106, 107. 
Distribution list of Members on Active Service. 1 April, 1880. 

The Institution. 
Transactions of the Boyal Histoiical Society. VoL VIII. 

TheSodeiy. 
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London {continued) : — 

Proceedinga of the Fhyaical Sodety of Londoii. 
VoL m. Part 2. July-October, 1879. 

„ Part 3. November, 1879-Febnuu7, 1880. 
„ Part 4. March-Jul^ The Sode^. 

list of Fellows, Members, Licentiatefl, ftc, of the Boyal CoUeee d 
Physicians. The OoOege, 

The Journal of the Linnean Society. 

Zoology— VoL XV. Nos. 81, 82, 83, 84. 
Botany— VoL XVIL Nos. 103, 104, 106, 106, 107. 

„ — VoLXVin. No. 108. The Society. 

Quarterly Journal of the Meteorological Society. 

Vol. Vn. Nos. 33, 34, 35. 
list of Fellows of the Meteorological Society. 21 January, 1880l 

The Soddg. 
Proceedings of the Royal Institution of Great Britain. 
VoL IX. Part I. No. 70. 

„ Part n. No. 71. The IndUuHtm. 

Report of the Council of the Royal Colonial Institute. 30 June^ I880L 
Proceeding of the Royal Colonial Institute. 

VoL XL 1879-80. 'I%t InUkmle^ 

Mabbubo : — Forty-three (43) Pamphlets, Medical Theses, ftc. 

The Ummrdty, 
Sitzungsberichte der Gesellschaft zur Befordemng der gesammten 

Naturwissenschaften zu Marbun;, 1878 and 1879. 
Zur Emahrungslehre des eesunden Menschen. By F. W. Beneke. 
Ueber vier Archimedeiscne Polyeder hoherer.Art. By Dr. Edmund 

Hess. 
Zur Actiologie einfacher Kehlkopfgeschwttre und deren Verhaltnisw 

zur Tul^rkulose. I^ Dr. Max Schottelius. 
Ueber das Volumen des Herzens, &c., &c. By F. W. Beneke. 
Ueber die Weite der Aorta abdominalis. By F. W. Beneke. 
Ueber die Weite der Biacae communes subclaviae und Carotides 

communes, &c. By F. W. Beneke. 
Der Primitiostreifen bei Vogelembryonen (Hahn and Cans). By Dr. 
Gasser. 

GeseUschaJt zur B^/Mienmg der gesamnUen Katmr* 
wi8een9cho^Un m Marhwrg, 

Melboubne : — Reports of the Mining Surveyors and Registrars. 

Quarter ended 3]8t Dec., 1879. 

„ „ 3l8t Mar., 1880. 

„ „ 30th June, 1880. 

„ „ 30th Sep., 1880. 

Geological Survey of Victoria. No. VI. Report of Progress, by the 

Secretary for Mines. 
Mineral Statistics of Victoria, for the year 1879. 
Report of the Chief Inspector of Mines, for 1879. 

The Hon, the MmisUr of Mines, 
Second Annual Report of the Grovemment Statist of the proceedings oi 

Friendly Societies, Victoria, 1879. 
Agricultural Statistics, 1879-80. 
Report on Australasian Statistics for the year 1879. 
Victorian Year Book for 1879-80. 

Statistical Register of the Colony of Victoria for the year 1878* 
Part VIII. Interchange. 

IX. Religious, Moral, and InteUectual Progress. 
Index. 
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Mklboubhx (eonUnued) : — 

Statistical Register of the Colony of Victoria for the year 1879 : — 
Part Z Blue Book, 
n. Population, 
HL Finance. 
IV. Vital Statistics, ^ 
V. Law, Crime, &o. 
VI. Production. 
Vn. Interchange. 
VUL Aooumnlation. 
IX. BeligiouB, Moral, and Intellectual Progress. 

Oovemment Statute 
Proceedings on laying Fonndation Stone of the Wilson Hall of the 
University of Melbonme, 2 October, 1879. 

The Council 0^ the University, 

Astronomical Observations at Melbourne Observatory, m years 1871-2-3 

4 and 5. Vol. V. 7%e Ocvernment Astronomer, 

Gatalogne of the Statues and Busts in Marble and Casts, in the National 

Gaulery of Victoria. 
Cataloffue of the Objects of Ethnotypical Art in the National Gallery 
of victoria. 

[The Trustees of the Public Library, Museums, wnd 
National Oallery of Victoria. 
Transactions and Proceedings of the Rojal Society of Victoria. Vol. 
XVL The Society 

Official Catalogue of Exhibits, Melbourne International Exhibition 
1880. Vols. I and IE. The Executive, 

Patents and Patentees (Victoria). Vol. XL 1876. 

The Registrar General, 

Metz : — Zweiter Jahresbericht des Vereins filr Eidkunde zu Metz fUr 1879. 

The Society. 

MiDDLESBOBo'. — The Journal of the Iron and Steel Institute. 

No. 1, 1880. The Institute, 

MiNNEAPOLTS i^Bulletin of the Minnesota Academy of Natural Sciences, 
for the years 1876 and 1877. The Academy, 

MoDENA : — Memorie della Regia Accademia di Scienze, Lettere ed Arti in 
Modena. Tome XIX. The Academy, 

Montreal :— Twenty-ninth Annual Report of the Natural History Society 
of Montreal. 
Annuaire de Ville-Marie. Vol. II. lav. 1, 2, 3, and Supplement. 

Chevalier L, A, Bugnet Latour, M,A, 

MoNTFELUSR : — M^molres de la Section des Sciences, Academic des Sciences 
et Lettiea de Monl^Uier. Tome IX. 11 Fasc. 1877, 1878. 

The Academy, 

Moscow : — Bulletin de la Soci^t^ Imp^riale des Naturalistes de Moscow. 
No. IV. 1879. 
No. I. 1880. The Society. 

MULHOUSE : — Bulletin de la Soci^td Industrielle de Mulhouse. 
October, Nov.-Dec., 1879. 
Jan. -Feb., March, April-May, June-July, Aug.-Sep. ; 1880. 

The Society 

McrKCHBN : — Sitsnnflsberichte der Mathematisch-physik Classe der K. B 
Akademieder Wissenschaf ten zu Munchen. 
Heft 1, 2, 3, i, 1879. 
„ 1,2, 1880. The Academy. 
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Naples : — Mittheiliingen ana der Zoologischen Station m NeaptL 

BandL Heft 1, 2, 3, 4. 
u n. », 1. Dr. DobnL 

KxucHATEL : — ^Bolletin de la Soci^t^ des Sdences NaturelLes de Neochitri. 

Tome XI. Troim^me cahier. 
t, Xn. premier „ The Sodd;^ 

Niwgastlb-itpon-Tyks : — ^Report of Newcastle-iipoD-Tyiie ChemicalSociety. 

General Meetings, Oct 23, Nov. 27, Bee. li, 1S79. Jan. 22, Febi 26, 

Mar. 26, Oct. 28, 1880. The Sodet^. 

KiWHAVXK : — ^Transactions of the Connecticat Academy of Arts and 
Sciences. VoL IV. Part I. The Ace^ea^, 

Nbw Yobk : — ^Proceedings of the Ameriosn Chemical Sociefy. 

VoL I. No. I, 2, 3, 5. 
„ n. „ 1, 2, 3, 4. The SoctOg, 

OzroBD : — Catalogne of Books added to the Radcliffe libnay dmisg 1879. 
Badclifife Observations. Vol. XXXVI. 1876. 

TheBaddife TrmtUet. 

Pakis : — Annuaire dee Maries des C6tes de France, for the y^ar 1880. 

Annuaire des Maries de la Basse Coehinchine et dn Tong-kin, for tiie 

year 1880. 
Hydrographic Notices, Sonth Pacific Ocean, Nos. I, 2, 3, 4, 5, 6. 
Renseignements Nautiqnes snr quelqnes fles ^parses of 1^ Soath Indian 

0<^an. 
Gatalogaes des Cartes, Plans, Vues de Cdtes, M^moires, Instnictioos 

nautiqnes, &c. (by THydrogTaphie Fran^se). 
Notice Mlt^rologiqne of the Seas between China and Japan (by M. 

J. Revert^t). 
Chart of The Indian Sea. 2nd FeuiUe. One chart. 
f. The Pacific Ocean. One chart. 

„ New Caledonian Ports. Three charts. 

Le Dirtcteur O^niral du Depdt des Cartes et Plans de la Marime. 
Nonyelles Archives da Mnste d'Histoire Natnrelle. 
Tome 1 Fasc 1 and 2, 1878. 
„ 2 „ I and 2, 1879. 
Notice sur la Transportation k la Guyan Yrasufsaae et k la NonveUe 

Cal^donie, &c. de 1868 k 1875. 
Progr^ des Etndes Classiques dn Moyen Age. 
Rapport sur le progr^ de la Thennodynamique de Frsnoe, par M. 

3ertier. 
Situation Economique et Commerciale de la France, 1879. 
Annuaire de la Marine et des Colonies, 1879. 
Rapport au Prudent de la R^publique snr TEnseignement 8np^ear« 

1878. 
Progr^s des Etudes relatives h, I'Elgypt et a FOrientb 
La Situation Financi6re de Communes, 1879. 
Rapport sur le Progrto de la Stratigraphie. 
Compte en mati^res et en deniers de Tezploitotion du Mooopote des 

Tabacs, 1874. 
Compte-Qeneral du Mattel du D^partement de la Maonne etdes 

Colonies, 1874. 
Tableau Gto^ral du Commerce de la France, 1878. 

The Minister ^Pub&e In s irue U t m ^ Paris, 
Annuaire de la Soci^t^ Philotechnique, 1876 and 1878. The Society. 
tfonmal de TEcole Polyte chniq ne. 

Tome XXVnr, 46 cahier. rEcole Poiiftechmque. 
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Philadxlphia : — Joomal of the Franklin Institate. 
VoL OVm, No. 648. 

dX, „ 649,050,651,662,653,654. 
OX, „ 655,666,657,658,660. 

CXI, „ 661. ThelmHtute. 

PlrooeedingB of the American Philosophical Society. 
VoL XVII, No. 101. 

XVm, Noe. 102 and 103. The SoeUty. 

Proceedinffs of the Academy of Natural Sciences of Philadelphia. 
Part 1. Jan., Feb., Mar., 1879. 
n. April to Octr. ,, 

m. Nov. and Dec. „ The Academy. 

The Eighth Annual Report of the Board of Directors of the Zoological 

Society of Philadelphia, 22 April, 1880. The Society. 

Pisa : — ^Atti della Societal Toscana di Scienze Naturali. 
Frocessi Verbal!. VoL IL 

,y 11 G^ennaio. 14 Mar. 9 Mai. 4 Lnglio. 

,, VoL IV. Faso. 2. The SodOy. 

Pltmottth : — Annual Report and Transactions of the Plymouth Institution, 
and Devon and Cornwall Natural History Society. 
VoL VII, Part 11. 1879-80. The Society. 

BoKS :— R. Comitate Geologico dltalia BoUettino. No. 11 E 12, 1879 ; 

1 E 2, 3 E 4, 6 E 6, 7 E 8, 9 E 10, 1880. The Society. 

Atti della R. Accademia dei Lincei. VoL IV. Fasc. 1, 2, 3, 4, 5, 

6, 7. VoL V. Fasc. 1. The Aeadtmy. 

BoUettino deUa Societli Geografioa Italiana. Ser. n. Vol. V. Sept. 

1880. Anno XIV. Fasc. 9. The Society. 

SAUDff : — ^Proceedings of the American Association for the Advancement of 
Science. Vol. 26, 1877. VoL 27, 1878. The Aasodation. 

Essex Institute Historical Collections. VoL XV. 
Bulletin of the Essex Institute. „ 10. 

ThelfutUute. 

St. Pxtebsbubo : — ^Bulletin de TAcademie Imp^riale des Sciences de 
St. Pdtersbourg. Tome XXV. Nos. 1, 2, 3, 4. 

The Academy. 

SnrnoABT : — ^Wurttembeigische Jahrbiicher f ttr Statistik und Landeskunde 
herausgegeben von dem E. statistisch — topographischen Bureau. 
1877. Heft 1, 2, 4, 5. 
1880. Band L Halfte 1. 
1880. Band 11. Heft 1. The Bureau. 

Stockholm : — Fragmenta Silurica e dono Caroli Henrici Wegelin. 
(HolmifiB, 1880) with 20 plates. 

The Royal Swedish Academy ofSdenee. 

Stdnzt : — Proceedings of the Linmmn Society of New South Wales. 
VoL rV. Part 3. 

V. Part 1, 2, 3. The Society. 

Minutes of the Intercolonial Meteorological Conference held at Sydney, 

Nov. 11, 13, and 14, 1879. 
Bamhs of Rain and River Observations in New South Wales during 
by H. 0. Russell, B.A., F.R.A.S., F.M.S. 

The Oovemment Aetronomer. 
Reports from Trustees of the Australian Museum for 1877 and 1878. 

Prqf. Idvereidge. 

Relatorio da Conmiissao Central Brazileira de Permutaii^oes Interna- 

donaes. LieuL-Ool. IL Peel Raymond^ BraaOian ConaukUe, 
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Stdnsy {conHnued) : — 

list of Papers read before the Philoiopliical Societj of N.Sw W. ; abo^ 

Rnles and List of Members. 
Report of the Trustees, Sydney Free Public libnury, for 1879. 
Forty (40) Miscellaneous Pamphlets. 

The PrincipcU Librarian, Free Public lAhrary, Sjfdmqf, 
Annual Report of the Department of Mines, N.S.W., for 1879. 

The Hon, the Minister qfJUmei. 

Toronto : — Proceedings of the Canadian Institute. 
New Series. Vol. L Part 1. 
The Canadian Journal of Science, literature, and History. 

Vol. XV. Nob. 7 and 8. The InwtitnU. 

TKEVAKDHUif : — Trevandrum Magnetical Observations. VoL L By John 
Allan Broun, F.R.S. The Maharajah of Tratfoneore, G,C.S,L 

Tri£ST£ : — BoUettino della Society Adriatica di Scienze Natural] in Trieste. 
VoL V. No. 2. The Society. 

Truro : — The Mineralogical Magazine and Journal of the Mineralogicsl 
Society of Great Britain and Ireland. 
Vol. II. No. 12. 

IIL Nos. 13, 14, 15, 16, 17, 18. The Sodetg. 

Venice : — Atti del Beale Istituto Veneto di Scienze, Lettere ed Arti — 
Tomo eesto. Serie quinta. Dispensa Prima, Seconda, Tersa. 
Memorie del Reale Istituto Veneto di Scienze, Lettere ed Aiti. 
VoL 21. Part 1. The IntHitute, 

Vienna : — Sitzungsberichte der K. Akademie der Wissenschaften Matbe- 
matiscb — Naturwiss : Classe. 

Abth. 1. Band LXXVn. Heft V. 

1. „ Lxxvra. „ I, n. m-v. 
I. „ Lxxix. „ I, n. Ill, IV, V. 

1. „ Lxxx. „ I, n, m, IV, v. 

2. „ LXXVIL „ IV. V. 

2. „ LXXVIIL „ I, n, DX IV, V. 

2. „ LXXIX. „ I, II, in, rv, V. 

2. „ LXXX. „ 1, II, in, IV, V. 

2. „ LXXXL „ I, II, HL 

3. „ LXXVIL „ I-V. 
3. „ LXXVra. „ I-V. 

3. „ LXXIX. „ i-n, ni-v. 

3. „ LXXX. „ I, n. Ill, IV, V, 
3. „ LXXXI. „ I, II,in. The Academy. 
Zeitschrift der Osterreichischen Gesellschaft ftlr Meteorologie. 

Band XV. Heft Jan., Feb., Mar., April, May, June, July, Aug., 

Sept., Oct., Nov., Dec, 1880. 

Allgemeine Geschichte des Zinnes. By E. Reyer. The Society. 

Mittheilungen der K. K. Geographischen G^Uschaft in Wien, 1877 

and 1878. The Sodety. 

Verhandlungen der K. K. Zoologisch-botanischen Gesellschaft in Wien. 

Band:;uaX. 1879. The Society. 

Mittheilungen der Anthropologischen GeseUschaft in Wien. 

Band X. Nos. 1-4, 5-7. The Society. 

Jahrbuch der K. K. Geologischen Reichsanstalt. 
Band XXIX. Nos. 3 and 4. 1879. 
XXX. Nos. 1, 2, 3. 1880. 
Verhandlungen der K. K. Geologischen Reichsanstalt. 
Nos. 10, 11, 12, 13, 14, 16, 16. 17. 1879. 
Nos. 1, 2, 3, 4, 6, 6, 7, 8, 9, 10, 11. 1880. The Sodely 
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ViXNNA {continued : — 

Jahrbtlcher der K. K. Centnl'Anatalt fttr Meteorologie and ISrdmag- 
netimnuB. 

N.F. Buid XIV. 1877. 
„ XV. 1878. 

„ XVL 1879. The Society, 

^Wabhinoton :— U. S. Geological Exploration of the 40th Parallel. Sys- 
tematic Geology, 1. 
Report of the Chief of En^neers, 1S78. Parts 1, 2, and 3. 
Map of the Battlefield of Gettysburg (in 3 sheets). 

1. Map of Atlanta Campai^ (in 5 uieets). 

2. ,f Atlanta, Operations in front of. 

3. ,f Chattanooga. 

4. „ Franklin. 

5. „ Knoxsville. 

6. ff Marches of the United States Forces under General Sherman. 

Tlie Chief of EngmeerSf Engineer Department, U, S, Army, 
Transactions of the American Medical Association — 

Vol. 29, 1878. The Asweiation. 

History of the War of the Rebellion. 
Medical Volnme. Part Second. 

Surgeon OenercU, U. S. Army. 
List of Lights of the North, Baltic, and White Seas, &c., corrected to 

December 12, 1870. 
List of Lights of the British Islands, corrected to March 30, 1880. 
Telegraphic Determination of Longitude of the East Coast of South 
America,' 1878 and 1879. 

Hydrographie Office, Bureau of Navigation, 
Report of the Commissioner of Indian AffSurs, 1879. 

The Commissioner of Indian AJai'^s, 
Researches on the Motion of the Moon, made at the U. S. Naval Ob- 
servatory, Washington, by Professor Newcomb. Part 1. 

TAe U, S, Naval Observatory. 

Bulletin of the U. S. (Geological and Geographical Survey of the Terri- 
tories. 

Vol. IV. Nos. 2, 3, 4. 
Vol. V. 1, 2, 3. 
Catalogue of the Publications of the U. S. Geological and Geographical 
Survey of the Territories. 
Second Edition. 
Third Edition. 
U. S. Geological and (Geographical Survey of Ck>lorado and adjacent 

territory, 1876. 
Birds of the Colorado Valle^r (Ck>ues). 
Bibliography of North American Invertebrate Paleontology. By Drs. C. 

A. White and H. A. Nicholson. 
Illustrations of Cretaceous and Tertiary Plants of the Western Terri- 
tories of the United States. 
77i« Direetor of the Geological and Geographical Survey of the Territories. 

Annual Report of the U. S. Entomological Commission on the Rocky 
Mountain Locust, 1877. The Entofnologicai ComnUsaion. 

Annual Report of the Smithsonian Institution for 1877. 

The Institution. 
Bulletin of the Philosophical Society of Washington : 
Vol I. March, 1871. June, 1874. 

n. October 10, 1874. November 2, 1878. 
in. November 9, 1878. June 19, 1880. The Society, 
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Washikoton {continued) : — 

Histoi]^ of North American FumipecUu By Joel Aaaph AUm. 
Bulletin of the U. S. Geological and Geographical Survey of the 
tories : 

Vol. V. No. i. The Hon, the Seereiary of the fniGrwr. 

Report of the Chief Signal Officer, War Department) 1877. 
Daily Bulletin of the Signal Service, U. S. A. : 
November and December, 1874. 
January, 1875. 

January, February, and March, 1877. The Signal Qfiee, 

United States Coast Survey, 1875. 
United States Coast Survey Report, 1876. 
1 Vol Text. 
1 Vol. Progress Sketches. 

The V, 8. Coast and Geodetic Survey 0§cu 
Report of the Commissioner for Agriculture, for the year 1877- 

The Commissioner of AgrieuUurt, 

Wellikoton : — Manual of the Indigenous Grasses of New Zealand. By J. 
Buchanan, F.L.S. 
Manual of the New Zealand Mollusca. By Professor T. W. Hatton, 

F.G.S., &c. 

Palaeontology of New Zealand. Part IV. Corals and Bryoza of the 
Neozoic Period in New Zealand. By Rev. J. £. Tenison- Woods, 
F.G.S. 
Fifteenth Annual Report of the Colonial Museum and Laboratory. 

The Director, Colonial MusexnL 
Transactions and Proceedings of the New Zealand Institute. 

Vol Xn. 1879. 
Manual of the New Zealand Coleoptera. By Captain Thomas Broon. 

The Institute, 

WuBTTEMBBBG : — Jahresheftc des Vereins fUr Vaterlandische Natorkoiule 
in Wiirttemberg, 1880. 

Zagreb (Hungary) : — 

Viestuik hrvatskoga Arkeologickoga Dnutva. 
Godina I. Br. 1, 2, 3, 4. 
II.,. 1,2,3,4. 
In'ojcsce hrvatskoga Arkeologickoga Druztva za Godina, 1879. 

TheSodeiy, 

Miscellaneous. 

(Names of Donors in Italics.) 

American Mail, VoL V. No. 1. Howard Lockwood. 

Autograph Letters from Eminent Persons (17) seventeen. if. H. Kaler. 
Buchanan, D., M.L.A. 

Speech on necessity of adopting a Fiscal Policy. John Vkters. 

Ethendge, R., junr., F.G.S. 

Notes on the Bivalves in the Gilbertson Collection. 

On an Adherent Productus and a small Spiniferina. 

On the Remains of a Liarge Crustacean, &c. 

List of Titles of Scientific Reports and Papers. 

On the Occurrence of a small and new Phyllopod Crustacean. 

Notes on Silurian Fossils from .^rshire. 

Notice of Additional Species of Fossils from the Upper Silurian Series 
of the Pentland Hills. 

Description of a Section of the Burdiehouse Limestone and connected 
Strata at Grange Quarry, Burntisland. 
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B., jtrnr., P.G.S.- 
PadiBontological Notes, 1 and 2. 
ContributioDB to British Palsontolooy* 
CarboniferoUB and Post-Tertiarv Po^wmu 
Description of a New Speoies of the G«iiib Hemipatagus. 
Notes on Carboniferous Mollusoa. 
Notes on Carbooiferons Polyaoa^ 

Farther B^narks on Adherent Carboniferous Prodaotid«. 
On our vresent Knowledge of the Invertebrate Fauna of the Lower 
Carboniferous or Ca&if erons Sandstone Series of the Edinburgh 
neighbourhood. 
Description of PaLeozoic Corals from Northern Queensland. 
Observations on the swollen condition of Carboniferous Crinoid stems. 
On the Occurrence of a Macrurous Decapod (AnthrapalsBmon) in the 

Bed Sandstone in the South-east of Scotluid. 
On the Genus Dithyrocaris in the Lower Carboniferous of Scotland. 
On the Qenus Cladochonus. 

On Bamipora in the Caradoc. Hie Author, 

Foote, A. E. :— 

Minerals, Catalogue of. The Author, 

Gibson, Geo. A., M.6., D.Sc, Edin : — 

The Secnience and Duration of the Cardiac Movements. T?ie Author, 
Henry, Dr. J ames : — 

.&ieider, Vol. II. continued. The Trustees qfthe Author. 

Inglis, James, "Maori." : — 

Our Australian Cousins. The Author, 

Jack, Bobert L., F.G.S., F.B.G.S. :— 
Beport on the Bowen Biver Coal-field. 
Beport on the Geology and Mineral Besources of the District between 

Charters' Towers Gold-fields and the Coast. 
Geological Features of part of the Coast Bange between the Dal- 

rymple and Charters* Towers Boad. 
Geological Sketch Map No. 2, of the District between Charters' 
l\>wer8 Gold-field and the Coast. The Author, 

Joint, William Lane : — 

Suggestions for the Arterial Drainage Laws of Ireland. 

Prqf, lAversidge, 
Lamb, H., M.A. : 

T^tise on the Motion of Fluids. The Author, 

Leon. Don Juan Nepomnceno Gonzalez de. 

El Poeta Filosofo. 1775. Prqfessor LiverMge, 

Liversidge, Professor : 

The International Congress of (Geologists. Paris. 1878. 
Beport upon Museums for Technology, Science, and Art, &o. 

The Author. 
Manuel du Voyageur. Messrs. J, Wurster de Co,, Zurich, 

Monthly Bulletin, vol. 2. Nos. 11 and 12. 

„ „ 3. „ 1 and 2. A. E. Foote, 

Mueller, Baron Ferd. von, K.C.M.G. F.B.S., &c. 

A Descriptive Atlas of the Eucalypts of Australia and the adjoining 
Islands. Fifth, Sixth, and Seventh Decades. The Author, 

Industrial Plants deserving Culture in the Colony of Victoria. 

I. Tea. Professor Liversidge. 

Index Perfectus ad Caroli Linnsei Species Plantarum. 

The Author 
Nautical Almanac for the years (11 vols.) 
1868 to 1875 inclusive. 
1877 to 1879 „ H.O.A. Wright, M,R,C.8,B, 
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Programme and Wood-cut repreBentmg the Ceremony of thA Tvnmg of 
the Firat Sod of the First Australiaa Bailway. Jctmea Come 

Rath, Professor G. vom : 

Naturwissenschftliche Stadien, Brinneroiigeii an die Pariaer WelUoa- 
stellaing. 187& (Sections dtrangtoes.) ThtAuAor, 

Sedgwick, Rev. Professor, M.A., F.KS. : 

Remarks on a Passage in the President*s Address, delivered at the 

Anniversary Meeting of the Geological Society of London, 15th 

February, 1 856. Pr^ftanr lAvenidiju 

Sydney Morning Herald, from Ist August^ 1879, to 31st December, 1880. 

(inclusive). Tht Hon, Jame* Norton, M,L.C. 

Sydney International Exhibition, 1879 : 

Victorian Court. Official Catalogue of Exhibits. 
Queensland Court. Catal(^e and Essay on Queensland* 
New Zealand Court. Official Catalogue. 
Handbook of New Zealand, by Dr. Hector, C.M.G. 
Reports of the Oamaru Stone (Do. Ld., N. Z. 

A Brief Account of the Natives of Western Australia, to illasiraie 
collection of Weapons, &c., sent to Sydney Exhibition. 

John Braaier, CM.Z.S, 
Southern Science Record, Nob. 1 and 2. J, Wing. 

The Australian. Vol. III. No. 6. 

„ „ IV. Nos. 1, 3, 4, 6. 

„ ,, V. Nos. 1, 4. 

„ VL No. 2. JS. a HacUand. 

Thorpe, James. The Westerly Winds of Brisbane^ May to September. 
Uhlworm, Dr. Oscar : Probenummer Botanisches Coitralblatt. No. I. 
1880. TheAuikor. 

Waters, Arthur William, F.G.S. : 

On the Terms Bryozoa and Polyzoa. 

On the Occurrence of Recent Heteropora. The Amkor. 

Whitoker, William, B.A., F.G.S. : 

List of Works on the Geology, Mineralogy, and Pabeontology of the 

Hampshire Basin. 
Ditto of Cheshire. 

Ditto of Cornwall. Prqfet9or Liversidge. 

Woods, Rev. W., Ph.D., F.L.S. : 

Lectures on the Vegetable Kingdom, with special reference to the Flora 

of Australia. 
Plant Indigenous in the Neighbourhood of Sydney. The AuAor. 

Woodward, Henry, F.R.S., F.G.S. : 

On a New Fossil Oab from the Tertiary of New Zealand (collected bj 
Dr. Hector). Proftuor jLherrndge. 

Periodicals pubchassd in 1880. 
American Journal of Science and Art. 
Analyst. 

Annales des Chimie et Physique. 
Annales des Mines. 
Annals of Natural History. 
Art Journal. 
Athenssum. 

Botanical Journal (Trimen). 
Chemical News. 
C>omptes Rendus. 
Curtis's Botanical Magazine. 
Dini^ler's Polytechnisches JouznaL 
Engmeer. 
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Bnglish Mechanic 

Fi es e ninB' Zeitachrift ftlr AoalytiBche Chemie. 

€}«ological Magazine. 

Jonnial of the Chemical Society. 

„ of Science. 

„ of the Society of Arts. 
Journal and TransactionB of the Photographic Society. 
Lancet. 
L'Art. 

Mining JonmaL 
I^ature. 

Notes and Qaeries. 
Petennann's Bfittheilongen. 
Philosophical Majsazine. 
Popular Science Review. 
Portfolio. 
Qoarterly Journal of the Geological Society. 

„ ,, MicroBcopical Science. 

Science Ooflsip. 
Scientific American. 
Telegraphic Journal. 
Zoologist. 

Books pubchasxd in 1880. 

Astronomical Register, Vols. 16 and 17. 

Australian Hand-book, 1880. 

Catalogue of Scientific Papers published by the Royal Society, Vols. 

1 to 8, 4to. 
Elements of Asiicultural Chemistry and Geology, by Johnston & Cameron. 
Encylopiedia Sitannica, Vol. XI. 
Evans* Ancient Stone Implements of Great Britain. 
Geikies' Great Ice Age. 
Huxley's Critiques and Add roa s e a. 

„ Evidence as to Man's Place in Nature. 
„ Anatomy of Vertebrated Animals. 
,y The Crayfish. 
,, Oceanic Hydrozoa. 

,, Vertebrate Fossils from the Panchet Rooks. 
„ AtUs of Comparative Osteology. 
Men of the Time (10th Edition). 
Nautical Almanac, 1876 and 1880. 
Palttontomphical Society, Vols. 33 and 34. 
Rankin's Kules and Tables. 
Sands' Sydney Directoiy, 1880. 
Scudder*s Catalogue of Scientific Serials, 1833 to 1876. 
Wagner's Jahresbericht der Technischen Chemie, 1879. 
Watto' Dictionaiy of Chemistry, VoL VUI., Part I. Third Supplement. 
Ure'a Dictionary of Arts, Manufactures, and Mines, Vols. 1 to 4. 

Ekobatinos. 

Jeene's Portraits of Scientific Men, proofs on India paper (16) sixteen, 

framed. 
A aeries of 25 Portraita of Eminent Men of Science, framed. 
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PRESENTATIONS 

MADE BY THX 

ROYAL SOCIETY OF NEW SOUTH WALES. 



^ Bzdttogw of PubUoatlons have been receiTed from the Societies and InstitatiaBt 

diiitingniahBd by an aateriak. 

br the following List the Pabllcations are indicated by numerals as foOows : — 

No. l.-^oumal of the Royal Sociefy of New South Wales, 1879. 
„ 2.— Report of the Council of Education of New South Wales, 1879. 
M 3.— Report of the Mining Department of New South Wales, 1878w 
„ 4.— Report of the Mining Department of New South Wales, 1879, 

also Portfolio of Maps. 
„ 5. — Report by Professor Liversidge upon Museums and Technical 

Education. 

AMERICA (UNITED STATES). 
Albany.— •New York State Library, Albany. Nos. 1, 2, 3, 4, 5. 
Annapolis (Md.)— Naval Academy. No. 1. 
Baltiinore.-^ohn S. Hopkins* University. Nos. 1, 2, 3, 4, 5. 
Beloit (Wis.)— 'Chief Geologist. Nos. 1, 3, 4. 
BOBton. — 'American Academy of Science. Nob. 1, 3, 4, 5. 

„ *Boston Society of Natural History. Nos. 1, 3, 4. 
Buffalo.— 'Buffalo Society of Natural Sciences. Nos. 1, 3, 4. 

Cambridge — 'The Museum of Comparative Zoology, Harvard CoUegs. 

Nos. 1, 3, 4. 
„ 'Editor of "Psyche.*' Nos. 1, 3, 4. 

Chicago.— Academy of Sciences. Nos. 1, 3, 4, 5. 

Coldwator. — Michigan Library Association. Nos. 1, 3, 4, 5. 

Davenport (Iowa) — 'Academy of Natural Sciences. Nos. 1» 3, 4. 

Hoboken (N.J.)— The Stevens* Institute of Technology. Nos. I, 3, 4^ 5. 

Minneapolis. — 'Minnesota Academy of Natural Sciences. Nos. 1, 3, 4. 

Newhaven (Conn.) — 'Connecticut Academy of Arts. Nos. 1, 3, 4^ 5. 

New York. — ^American Chemical Society. Nos. 1, 3, 4.' 

yy 'American Geographical Society of New York. Nos. 1, 3» 4. 

yy Lyceum of Natural History. Nos. 1, 3, 4. 

,, School of Mines, Columbia College. Nos. 1, 3, 4, 5. 

Penikese lBland.-~AnderBon School of Natural Hiatoiry. Nos. 1, 3« 4. 
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Philaddlpllia* — ^* Academy of Natural Science. Nob. 1, 3, 4. 
yy ^American Entomolo^cal Society. No. 1. 

, ^American Philosophical Society. Nos. 1, 3, 4, 5. 

]] *Franklin Institute. Nos. 1, 2, 3, 4, 5. 

,y ^Zoological Society of Philadelphia. Nos. 1, 3, 4. 

Salem (K&SS*) — P^abody Academy of Sciences. Nos. 1, 3, 4, 5. 
^ *£B8ex Institution. Nos. 1, 2, 3, 4, 5. 

St» IiOnis. — * Academy of Sciences. Nos. 1, 3, 3, 6. 

Washington. — ^Commissioner for A^culture. Nos. 1, 3, 4. 

,, *Dr. F. V. Hayden, Director of the Geological Survey of 

the Territories. Nos. 1, 2, 3, 4. 
*Hydrographic Office. Nos. 1, 2, 3, 4. 
*Smith8oman Institute. Nos. 1, 2, 3, 4, 5. 
*War Department. Nos. 1, 3, 4. 
*Ghief Signal Officer (War Department). Nos. 1, 3, 4. 
^Director of the Mint (Treasury Department). Nos, 1, 2, 

3,4. 
*The Secretary (Treasury Department). Nos. 1, 2, 3, 4. 
•The Secretary (Navy Department). Fos. 1, 3, 4. 
*n. S. A. Coast Survey (Navy Department). Nos. 1, 3, 4. 
•Bureau of Navigation (Navy Department). Nos. 1^ 3, 4. 
•The Secretary (Department of the Interior). Nos. 1, 2, 

3, 4, 5. 
•U. S. National Museum (Department of the Interior). 

Nos. 1, 2, 3, 4, 6. 
• Bureau of Education (Department of the Interior). 

Nos. 1, 2, 3, 4, 5. 
•Office of Indian Affiurs (Department of the Interior). 
Nos. 1, 3, 4. 
jj •Surgeon General (U. S. Army). Nos. 1, 3, 4. 

yj •Chief of Engineers (U. S. Army). Nos. 1, 3, 4, 6. 

•Philosophical Society. Nos. 1, 3, 4, 5. 
•American Medical Association, Pennsylvania Avenue. 

Nos. 1, 3, 4. 
United States Patent Office. Nos. 1, 3, 4. 
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AUSTRIA 



Prague* — •Koniglich bohmische Gesellschaft. der Wissenschaften. 

Nos. 1, 2, 3, 4, 6. 

Tri68t6. — ^^Societk Ariatica di Scienze Natnrale. Nos. 1, 2, 3, 4. 

Vienna. — •Anthropologische Gesellschaft. No. 1. 
y, •Geoeraphische Gesellschaft. Nos. 1, 3, 4. 
jj •Geologische Reichsanstalt. Nos. 1, 3, 4. 
y, •Kaiserliche Akademie der Wissenschaften. Nos. 1, 2, 3, 4, 6, 
y •(Esterreichische Gesellschaft fUr Meteorologie. Na 1. 

•Zoologisch-Botanische Gesellschaft. No. 1. 
^ •£. K, Central- Anstalt fUr Meteorologie und Erdmagnetismus. 
Nos. 1, 2. 

BELGIUM. 

BmSSels. — •Academic Royale des Sciences, des Lettres, et des Beaux Arts. 

Nos. 1, 2, 3, 4, 6. 

Liege. — Soci^t^ des Sciences. Nos. 1, 3, 4, 5. 

,y •Sooidt6 G^logique de Belgique. Nos. 1, 3, 4. 

Lnzembomg. — ^I&stitutBoyalGrand-ducalde Luxembourg. Nos. 1,2,3,4,5. 
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GREAT BRITAIN AKD THE OQU>KIS& 

Snound* 

^The Philoflo^cal Society. No«. 1, 3, 4, 5. 
„ The Public (Town) library. Nob. 1, 2, 8, 4^ 5. 

„ The Union Society. Kos. 1, 3, 4, 5. 

„ The Univemty Lilnary. Nos* 1, 2; 3, 4^ 5. 

Dudley.— I^ndley and Midland Qeol<«icaI and Sdentifie 8Mi0tf. Hoi. 
1, 2, 3. 4, 6. 

Leed8.-**Philo0ophical Society. Nos. 1, 3, 4» 5. 
"^The College of Science. Not. 1, 3, 4, 5. 
Joamal ofConahology (Offioe St. Ann Street). Ka !» 3; 4. 

LiverpOOL — *Literaiy and Philosophical Society. Nos. I, 2^ 3» 4, fi. 

London^— Editor, CcuselTa Eneyelopadia. Noe. 1, 2, 3, 4. 
,y Editor, Popular Science Review, Nos. 1, 2, 3, 4. 

„ ^Qaekett Mjcroeoopical Clnb. Nos. 1, 3, 4. 
„ *The Admiralty Library. No. 1. 
„ The Agent General (two oopiee). Nos. 1, 2, 3, 4, 5. 
^p *The ^thropological Inttitate of Great Britain and Irelandi 

No. 1. 
,f The British Association. No& 1. 3, 4, 5. 

,p The British Museum (two copies). Nos. 1, 2, 3, 4, 5. 
„ The Chemical Society. Nos. 1, 3, 4, 5. 

„ The Entomological »>ciety. No. 1. 

„ The Geological Society. Nos. I, 3, 4, 5. 

„ The Museum of Practical Geology. Nos. 1, 3, 4, 6. 
,f *The Institution of Civil Engineers. Noa. 1, 3, 4, 5. 
„ rrhe Institution of Naval Arcbatects. Nos. 1, 3, 4. 
„ *The linnean Society. Nos. 1, 8, 4. 
,, The London Institution. Nos. 1, 2, 3, 4^ 5. 

„ *The Meteorological Office. No. 1. 
*The Meteorological Society. No. 1. 

*The Physical Society, South Kensington Museum. Noa. 1, 3, 4 
*The Royal Asiatic Society of Great Britain and Ireland. Hoe. 

1, 3, 4. 
*The Royal Astronomical Society. No. 1. 
*The Royal Colonial Institute. Nos. 1, 3» 4, 5. 
*The Royal College of Physicians. Nos. 1, 3, 4. 
The Royal College of SumonSi Nos. 1, 3, 4. 
I, *The Royal Geographical society. Nos. 1« 3, 4k 
„ *The Royal Historical Society. Nos. 1, 2, 5. 

*The Royal Institution of Great Britain. Nos. 1, 3» 4, 5. 
*The Royal Microscopical Society. Nos. 1, 3, 4. 
*The Royal School of Mines, ifos. 1, 3, 4, 5. 
♦The Royal Society. Nos. 1, 2, 3, 4, 6. 
9 The Royal Society of Literature. Noa. 1, 3, 4^ 5. 
„ The Society of Arts. Nos. 1, 3, 4» 6. 

The Treasury Library. Nos. I, 3, 4, 5. 
♦The Royal United Service Institution. Nos. 1, 3, 4, 5. 
The War Office. Nos. 1, 3, 4. 
Topographical and Statistical Depdt. Nos. 1, 3» 4U 
The Zoological Society. No. 1. 
*Lord Lindsay's Observatory. Nos. 1, 2. 
The Libnuy, South Keosington Mttseam. Km. I, IB, 3» • 61 
*Phaimace«taeal6oci€^<if &wa»Biii1»in> N«ki»A^^ 
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Xaaehester— litetazy and Fhiloaophical Society. Not. 1, 2, 3, 4, 6. 
,» The Owens College. Nos. 1, 2, 3, 4, 5. 

,, *The Geological Society. Nos. 1, 3, i. 

mddlaBbora — ^Iroii and Steel Inatitate. Noa. 1, ^ 4» ^, 

irewcastlO-npoiL-Tyne. — Natural History Society of Northumberland. 

and Durham. Nos. I, 3, 4. 
,» The Muaenm. Nob. 1, 3, 4, 5. 

y, *Chemical Society, Nos. 1» 3, 4. 

, , North of England Institnte of Mining Engineers. 

Nos. 1, 3, 4^ 5. 

Oxford. — ^*The Ashmolean Library. Nos. 1, 2, 3, 4^ 5. 
,, *The Bodleian Library. Nos. 1, 2, 3, 4, 5. 
,f *The Badcliffe Library. Nos. 1, 2, 3, 4» 0. 
,, *The Radcliffe Observatory. No, 1. 

PenWLCa— Geological Society of ComwalL Nos. 1, 3, 4. 

PlymoatlL — ^Devon and Cornwall Natural History Society. Nos. 1, 3> 

4,5. 

Tmra — 'Miners' Association of Cornwall and Devon. Nos, 1, 3, 4. 

„ *Mineralogical Society of Great Britain and Ireland, Nos. 1, 8, 4. 

Wisboch. — ^Mestrs, Ltach and Son, Nos. 1, 3» 4 

WindBOr. — ^The Queen's Libraiy. Nos. 1, 2, 3, 4, 5. 

AberdeeiL-^The University. Nos. 1, 2, 3, 4, 5. 

Edinbnrsh.*— *Geological Society. Nos. 1, 3, 4. 

«Eoy«l f hysioal Society. Nos. 1, 3, 4. 
*The Eoyal Society. Nos. 1, % 3» 4. 
*The Royal Observatory. No. 1. 
The University. Nos. 1» 2, 3, 4, 5. 
'Botanical Society. Na 1. 

*£ditOT, Mneydopesdia BrUannkOt Meairs, A. amd CL BUiok. 
Nos. 1, 2, 3, 4. 

OlftSgOW. — Geolocical Society. No. 1, 3, 4. 

„ *The University. Nos. 1, 2, 3, 4, 5. 

Jrblanp. 

IhiblilL--Geologlcal Sodety. Nos. 1, 8, 4. 

„ *B^u Irish Academy. Nos. 1, 2, 3, 4, 5. 

Caps 07 Good Hops. 
CSape Town.— -*The Philosophical Society. Nos. 1, 2, 3, 4^ 5. 

Thx Dominion ot Canada. 

TTalifay (Kova Scotia).'^*Nova Scotian Institute of Natural Seienoe. 

Nos. h 3» 4. 

Hamilton (Canada WeBt).~-Soientifie Asaociatioii. Noe. 1, 2, 3, 4^ 5. 

MontroaL— Geological Survey of Canada. Noe. 1, 3, 4. 

,, Natnnl History Society of Montreal. Nos. 1, 3, 4. 

Ottawa^-- Aoadeay of Natural Sciences. Nos. 1, 3, 4, 5. 

TorartOc-^^Ouuidian Institiite. Nos. 1« 2, 3, 4, 5. 
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India. 

CUeatte.--*The AmAtio Society of BeiiMJ. KO0.I, 2,3»4. 
„ The GeologioU Muaeiun. Noe^ 1« 3» i, 

«, *The Geological Survey of India. Noa. 1, 3, 4. 

Maubriub. 

Port IiOmiS*-— The Boyal Sodely of ArU and Seienoea. Koa. 1, % 3; 4^ 4 
„ Sod^M d'AocliniAtatioii. Noa. 1, d» i. 

Nrw SouTR Walu. 

Sydnqr.— The Auatralian Chib. Ka 1. 

y. The Aoatnlian Maaeum. No. 1. 

„ *The Free Pablio Library. No. 1. 

,^ rrhe lannean Society of N.&W. No. 1. 

„ *The Mining Department No. 1. 

,y *The Obaerratory. No. 1. 

„ The School of Arte. No.i 1. 

t. The Union Club. No. 1. 

,y The Univeraity. No. 1. 

„ Editor, Sydney Morning Herald. No. 1. 

,, Editor, &idnty Daily TeUgraph. No. 1. 

„ Editor, Evening Newt. No. 1. 

Niw Zealand. 

AucUaild. — ^*Auck]aad Inatitute. Noa. 1, 2, 3, 4, 6. 

Ohriatdraroit— Philoaophical Society of Oanterbuiy. Noa. 1» 2, 3^ 4^ 5u 

OtagO.— Otago Inatitute. Noa. 1, 2, 3, 4, 6. 

WellingtolL— The Philoaophical Society. Noa. 1, 2, 3, 4, 5. 
„ ^Ck>lonial Muaeum. Noa. 1, 2, 3, 4, 6. 

,, *New Zealand Inatitute. Noa. 1, 2, 3, 4, 6. 

QCXINSLAND. 

BrifllmaLe.— *The Philoaophical Sociei^. Noa. 1, 2, 3, 4» 6. 
„ *The Acclimatization Society. No. 1. 

South Austraiia. 

,— *The Obaerratory. Noa. 1, 3, 4. 

*The South Auatralian Inatitute. Noa. 1, 2, 3, 4. 
*The Univeraity. Noa. 1, 3, 4, 5. 
*The Government Botaniat. Noa. 1, 8, 4. 
Boyal Society of South Auatralia. Noa. 1, 8, 4^ 6. 
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Tasmania. 
Eolmrt Town.-— *The Royal Society of Taamania. Noa. 1, 2; S; 4» S. 

VxcroBXA. 

Xelbonme.— *The Goremment Statiat. Noa. 1, S^ % ^ 5. 

„ •The Obaervatory. No, 1. 

„ *The Mining Department. Koa. I, 3, 4, 5. 

,, The Public Library. Noa. 1, 2» 3, 4, 5. 

y, *The Royal Society of Victoria. Noa. 1, 9; 4» 8L 

„ •The Univeraity. Noa. 1, 3. 4, 5. 

y. The Eclectic Aaaociation. JSfoa. 1, 2, 3, 4. 

y, •The Goverpment Botaniat. No. 1. 

^, •The Registrar-General. Noa. 1, 2, 3, ^ 5. 

,, Editor, ArguM. No. 1. 
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D^OIL — *Aoad6mie des Sciences. Nob. 1, 3, 4, 5. 

XiOle.— *SocidM Gtelogiqae dn Koxd. Noe. 1, 3, 4. 

JCoiK^^dliffir. — ^*Acad6inie des Sciences et Lettres. Kos. 1, 2; S^ 4, 5. 

Paids. — ^Acad^mie des Sciences de llnstitut. Nob. 1, 3, 4, 5. 
„ The Editor, CoMiiof. Not. 1, 2, 3» 4. 

^, *Depdt des Gtrtet et Plans de U Marine. Not. 1, 2. 
gg Eoole det Mines. Not. 1, 3, 4, 5. 

99 Eoole Normale Snp^eure. Nob. 1, 3, 4| 5. 

9, *£oole Polytechniqne. Nos. 1, 3, 4^ 5. 
9, Faculty du M^ecine. Nos. 1, 3, 4. 

99 Faculty det Sciences de la Sorbonne. Nob. 1, % 3, 4, 0. 

99 Jardin det Plantes. No. 1. 

99 The Editor Lta Afondes, Nob. 1, 3, 4. 

99 L'Obteiratoire. No. 1. 

9 9 Mnate d'Histoire Natnrelle. Nob. 1, 3, 4. 

99 Socidtd Botanique. No. 1. 

99 The Editor Bevue des Cours SdeiUifiquei, Not. 1, 2, 3, 4, 5. 

99 Soci^td d'Anatomie. No. 1. 

Socidt^ d'Anthropolo^e. No. 1. 

Socidt^ de Biologic, x^o. 1. 

Soci^t^ de Chimrgie. No. 1. 

Soci^t4 d'Enooaragement poor Tlndiutrie Nationalo. Not. I9 
2,3,4.5. 
99 Soci^t^ de G4ograi>hie. Not. I, 3, 4. 

99 Sooi^te Bntomoiogique. Nob. 1. 3, 4» 

99 *Soci6t^ G^logiaue. Nos. 1, 3, 4. 
99 SoGi4t6 M4ttoroio|;ique de EVance. Nos. 1, S^ 4. 

99 Socidtd Min^ralogK^ue. Nob. 1, 3, 4. 

99 *Soci^t^ Philotechniqne. Nob. I, 2, 3, 4, 5. 
,9 Soci4t6 de Physiqne. Not. 1, 8, 4. 

Samt Btienne. — Sod^t^ de rinduatrie Umyersale. Not. 1, 3, 4^ 5. 

Toulouse. — ^Acad^mie des Scienoes. Not. 1, 3, 4, 0. 

GERMANY. 

BerlilL— Chemiflche GesellBchaft. Nos. 1, 3, 4, 6. 

9, 'Kpnigliche Akademie der Wisaenschaften. Not. 1, 2; 3, 4, 5. 

BoniL — ^NatnrhiatoTiBcher Verein der PreoBsiBchen Rheinlande nnd West- 
phalens in Bonn. Not. 1, 2, 3, 4. 

BmmSGllWOUr. — *Verein f Ur NatarwitseoBchaft zu Braunschweig. Not. 

1.3, 4. 

Cairlinihe. — ^NatarwisBenschaftiicher Verein zn Carlflrohe. Nos. 1, 3, 4, 5. 

CasaoL — 'Verein fttr^Natnrknnde. Nos. 1, 8, 4, 5. 

Chemilitl. — 'NatarwiBsenschaftfiche GesellBchaft za Chemnitz. Not. I9 
39496. 

DrOSd01L-***Dai Statistische Bureau des MinisteriumB det Innem za 
Dretden. Nos. 1, 2, 3, 4, 5. 
99 *Die Alrioanische GesellBchaft. Na 1. 

99 'General-Direction der Koniglichen Sammlungen fUr Kuntt 

nnd WiBsenflchaftzu Dresden. Not. I9 8, 4. 
9, Kc^nigHch Geoiogiaches Museum. Not. I9 3f 4. 
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Fraakfart a/lL — *Senokenbexgiflohe Nalailorioheiido GeaeUaoliJift is 

Fimnkfnrt a/M. Noo. 1, 3, 4^ 5. 

Freilierg (S«oiiy).--IH« B«g Ak.d«i. «> fnib^. Km. 1,% 

6, % O. 

„ Natazf onch«nde OatellBchaft m Freibett. Hoil 

1,3,4. 

OottigeXL — *Koiiigliche Geaellsehaft dor Wiwifwirhaften in 

NoL 1, 2, 3, 4k & 
Oorlitl.— *NatarforMhezMl6 GeaeUachali in GorUtz. Not. 1. 3, 4^ &. 

Halle A.S. — *Die Kaiserlich Leopoldiniscli — Garoliiufldi Deafeseha Akad< 

d«r Natozfonoher m Halle A.a(Ftiiflaia). Noa. I,3»4k5. 

Hanibnrg. — *Die Geoffraphiache GeBeDschaft in Hambaiv. Nos. 1, 3, 4. 
,, *V6rein Ittr Naturwiasensohaftliclie Untemaltimg in Hna- 

burg. Nos. 1, ^ 3, 4 

Heidelborflr. — 'Natarhistorisch Medicxniflche GewUsehaft sn Heiddbcfg. 

Nob. 1, 8, 4. 

Jena. — *Medicini8ch NatnrwiBaenachafUiche Gesellichaft Nos. 1, 3^ 4. 

Koniflnberflr. — *I>ie Phyukalisch-okonomisohe Gfwellichaft. Nos. 1, 3, 

4, 6. 

Leipzig (Saxony). — XJnivenity library. Nos. 1, 2, 3; 4^ 5. 

Ketl.^*Versin fUr EMknnde sa Metz. Nos. 1, i, 4. 

ICarbnrg. — 'Gesellschaft zor Befordenmg der Gesammten NatnrwiflMB- 

schaften in Marbnzg. Nos. 1, 2, 3, 4. 
„ *The University. Nos. 1, 3, 4, 5. 

KnUlonfle. — *Indu8trial Society. Nos. 1, 3, 4, 5. 

ICtincben. — *Komgliche Akademie der Wiasenschaften in MUnchen. Nos. 

1. 2, 3, 4, 6. 

Stntteart. — *Eomgliches Statistich-Topograpbisches Boreanni Stnttaiuct 

Nos. 1. 2, 3, 4i 6. 

Wnrttemberg.— *I>«r Venin ftlr VafterliDdisehe Natorknnde in Wttzi- 

temberg. Nos. 1, 2, 3, 4. 

HUNGARY. 

Bistriti (in Siebenbnrffen).— ^Direotion der Gew o rbeechnle. Nos. 1, 

^ 3. 4, 5. 
Zagreb (AgTa]n).~*8oci^t4 Arobtelogiqne. Nos. 1, 3^ 4. 

ITALY. 

Bolotgna-*-'Aocademia deUe Sdeniedell' Istitato. Nos. 1, 3^ 4^ 5. 
9, Uniyeraity. Nos. 1, 3, 4^ 6. 

Florence. — SocieUi di AnthropNologia e di Ethnologia. No. 1. 

„ Society Entomokgica Italiano. No. 1. 

Genoa- — Moseo Civioo di Storia Natnrale. Nos. 1, 3, 4. 
Idan.—Beale Istitato Lombardo di Scianae Lettoreed Arti. Nos. 1, % ^ & 
„ Societii Italiana di Sciense NaturalL Nos. 1, 3, 4, 6. 

Kodena> — *Acad^mie Royale des Sciences, Lettres et Arts de Mi^^iyy, 
Nos. 1, 3, 4, 6. 

Naples. — Society Beale Aocademia delle Science. Nos. 1, 2, 3, 4, 5u 
„ *Zoological Station (Dr. Dohm). No. 1. 

Palermo* — Accademia Palermitana di Sdenae Lettere ed ArtL Noa. 1. Z^ 
4»5. 
„ Reale Istitato Tebhnipo. Nos. 1, 8, 4» 5. 

Pisa.— *Societii Toscsna di Sdenza Natnrale. Nos. 1, S^ 3» 4^ & 
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BoniB. — ^Aceademia Pontificia de 'Kaovi Lincei. — ^No8. 1, 3, 4, 5. 

„ Ciroolo Geographioo d*Italia. Nos. 1, 3, 4. 

,» OBservBtorio del Oollegio Romano. No. 1. 

„ *R. Accademia die Lincei. Nos. 1, 2, 3, 4, 6. 

,, *R, Comitaio Geologioo Italiano. Nos. 1, 3, 4, 6. 
8i0Iia> — ^B. Aocademia de Imiocritici. Nos. 1, 3, 4, 5. 

Tmlll- — ^Reale Aocademia delle Sdenza. Nos. 1, 3, 4, 5. 
„ Regio Osservatorio della Begio Universita. No. 1. 

Venice* — *Keal6 Istitnto Veneto di Scienze Lettere ed Arti. Nob. 1, 2, 3, 
4,6. 

JAPAN. 

YAohama.— *Aaia1ac Sociely. Nos. 1, 2, 3, 4. 

NETHERLANDS. 

Amsterdam* — *Acad6mie Royale des Sciences. Nos. 1, 2, 3, 4, 6. 

Haarlem* — *Soci6t6 HoUandaise des Sciences. Nos. 1, 2, 3, 4, 5. 
„ *La Biblioth^ue da Muste Teyler. Nos. 1, 3, 4, 6. 

NORWAY. 

Chrietiailia* — *Kongelige Norske Fredericks UniTeraitet. Nos. 1, 2, 3* 

4,6. 

RUSSIA. 

MOBGOiW> — *Ia Soci^t^ Imp^riale des Naturalistes. Nos. 1, 2, 3, 4. 

St. Feterslmrg. — * L* Academic Impdriale des Sciences. Nos. 1, 2, 3, 4^ 6. 

SPAIN. 
ICadrid*— -In^tnto geografioo y Estadistico. Nos. 1, 2, 3, 4. 

SWEDEN. 

Stockholm* — *Kongli^ Svenska Ventenskapo-Akademie. Nos. 1, 2, 3, 4. 
„ The U niversitj. Nos. 1, 3, 4, 6. 

SWITZERLAND. 
GeHevat — *Institnte National Genevoie. Nos. 1, 2, 3, 4^ 6. 

Jii fflfAtnift. — *De la Soci^td Vaudoise des Sciences Natnrelles. Nos. 1, 2, 

3,4. 

NeachateL— *Soci6t^ des Sciences Natnrelles. Nos. 1, 2, 3, 4. 
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EEPOETS FEOM THE SECTIONS 

(IN ABSTRACT). 



Sections A, B, C, D, and F, did not meet in 1880. 



SECTION E.— MICROSCOPICAL SCIENCE. 

U APRIL, 1880. 
Mr. n. G. A. Wbiqht, M.RC.S , in the Chair. 

Ths minutes of the preyious meeting were read and confirmed. 

The following Committee was elected for the ensuing year :-— 
Chairman : Dr. Morris. Secretary : Mr. P. B. Pbdley. Com- 
mittee : Messrs. H. G. A. Wbigbt, G. D. Hirst, W. MAODomrsLL, 
F. R Ktngdok. 

It was resolved to hold the meetings of the Section on the eyening 
ol the second Wednesday in each month. 

The meeting then adjonnied. 

WEDNE8DA T, 17 MA T, 
Dr. Morris in the Chair. 

It was resolved that application be made to the General Council 
for the purchase of a microscopical object cabinet to hold 1,000 
slides. 

Mr. T. R Hewbtt exhibited a series of eighteen (18) slides of 
ErUomostrdca^ fifteen of which were undescribed and new to 
science. 

Dr. Morris called the attention of the meeting to two sHdes of 
microscopic tracings of lissajous' curves, engraved by Mr. G. B. 
West, of London. These ^des constitute veiy beautiful test- 
objects for meditmi power objectives, affording studies in illuminar 
tion end in certain paradoxical and deceptive appearances, even 
surpassing in beauty and brilliancy, and stereoscopic effect, the 
laiger curves which are so well known and so much admired 

Mr. W. Macdonnell exhibited a new and improved form of 
air-pump and Swift's new form of camera ludda. 

Mr. P. R Pedlet exhibited two species of parasites of the Uack 
ibis and a series of stained phyiioLoipcal prepaiations. 
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WEDNE8DA T, 9 JUNE, 1880. 
Dr. MoBKiB in the Chair. 

Mr. H. G. A. Wright exhibited ToUes* i^th duplex frcmt 
objective, which had been made to his special order. With 
this objective Mr. Wright resolved a number of the most difficult 
diatom test objects, including A. peUucida and N. oxyphiUum in 
balsam. Mr. H. O. Walker exhibited specimens of Volvox glohalor 
from the Botany Swamp. Mr. T. R Hewett exhibited a piece of 
colonial selenite, a remarkably fine specimen, and also drew the 
attention of the meeting to an improved form of BramhaD's 
illuminator, with a highly polished silver reflecting surfisu^e. Mr. 
Brindlet exhibited a series of polariscopic objects, and Mr. 
Fedley a rich and varied collection of aquatic entomostraca. 

WEDNESDAY, U JULY, 1880, 
Mr. H. G. A. Wright, M.RG.S., in the Chair. 

Among the objects exhibited by the members present was a 
preparation of fossil diatoms from a recently discovered deposit 
near Tamworth, by Mr. H. O. Walker, and beetle by Mr. F. R 
Kyngdon, a species of Atractua, in its larval and pupal farms;, and 
as a perfect insect, badly afiOicted with acaridse. Mr. G. D. Hirst 
exhibited Prof. Smith's vertical illuminator, which he recommended 
as a very desirable form of illumination for high-«Qgled immersion 
objectivea The performance of this illuminator on F. mtxoniea 
and other difficult test objects was most gratifying. 

WEDNESDAY, 11 AUGUST, 1880. 
Dr. Morris in the Chair. 

Mr. H. Sharp exhibited photographs of A, peUuddc^ executed 
by Mr. Tolles of Boston, showing the transverse striae resolved 
from end to end of valves by Jth and i^th inch objectives of his 
own construction. 

The Chairman exhibited a preparation of Odium albicans from 
a patient's tonsil. This fungoid growth possesses considerable inte- 
rest from the fact that to the unaided eye it presents a very similar 
appearance and may readily be coxifounded with diphtheritic 
exudations. Dr. Morris also exhibited a gathering of true xV. 
rJiomhoides from Manly. Mr. T. E. Hewett exhibited an inte- 
resting collection of mites ; and Mr. Pedley, a number of micro- 
scopic marine crustaceans. 

WEDNESDA Y, 7 SEPTEMBER, 1880. 
Dr. Morris in the Chair. 

Professor Liversidge presented for distribution amongst the 
members of the Section two samples of diatomaceoos depoaitSi the 
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one from the Bichmond Biver, N.S.W., and the other from 
Santa Maria, Califomia. Dr. Mo&Bis read some notes on an 
encisted FUaria^ found in the flesh of the bullock, and exhibited 
the cjst and portions of the mature and embryo worm under the 
microscope. The cyst is formed of dense white fibrous tissue, 
encased in which is found the mature worm with interlaced meshes 
of tissue corresponding with the folds of the worm. The cyst is 
about the size of a large Barcelona nut, and many contain more 
than one mature worm, which worm is completely filled with 
encapsuled and free embryos. It is impossible to ascertain with 
any degree of certainty how many embryotic worms each mature 
jFilaria may contain, but they may be numbered by hundreds of 
thousands. 

Mr. Fedlet exhibited a number of slides of parasitic Ixodes. 

WEDNESDAY, 13 OCTOBER, 1880. 
Dr. MoBRis in the Chair. 

A donation to the Society's Cabinet was received from Mr. 
T. E. Hewett of six slides of insect preparation mounted in glyce- 
rine. Mr. T. K Hewett read a note on a species of Cypervdium 
remarkable for showing a phosphorescent light when irritated ; he 
had found this species in Port Jackson, and proposed to call it 
Cyperidium phosphorescens. 

Dr. Morris exhibited a number of slides of a species of N. rhomr 
boidea mounted in different media. He stated that having made 
a long series of experiments, he found that the visibility of the 
shallow markings on the very difficult rhomboides depended greatly 
on the medium used for mounting ; mounted dry, and in Canada 
balsam, the highest angled lenses of ToUes and Zeiss resolved them 
only with the greatest difficulty and but very faintly, whereas 
when using as a medium various combinations of bisulphide of 
carbon with phosphorus, oil of cassia^ and sulphur, the valves were 
resolved with the greatest ease. The meeting had an opportunity 
of testing the accuracy of Dr. Morris's observations by direct com- 
parison of valves of this rhomhaides mounted dry, and in Canada 
balsam, with preparations of the same valves in the medium pro- 
posed by him ; that particularly recommended being bisulphide 
of carbon, oil of cassia, and phosphorus, as safest to work with. The 
superior deflnition of the markings in this medium was acknow- 
ledged by all present. 

WEDNE8DA T, 10 NO VEMBER, 1880. 
Dr. Morris in the Chair. 

Mr. Pedley presented six slides for the Society's Cabinet, and 
reported a further donation of two slides from Mr. H. O. Walker. 
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Dr. Wright called the attantkm of tb8 mMimg to a A ol n 
inch objective of Mr. Tollei' oosuatmeticHi, of KXP tagalMrapevtan^ 
and claimed that no amount of deep eye-|iieqng could breair it down. 
He exhibited a Podwra scale amplified to 2,000 diametara withoBt 
in any way impairiTig the defining power of the objectiTOL 

Dr. MoBBis exhibited A, p^Uudda reaolTed in Canada balnBL 
medium, and also in a pr^Miation d bisulphide of oarboa and 
{^osphoruB. 

Mr. Bbindlby exhibited some slides of local Foramin^treL 

DONATIOKS TO THE SOCIETY'S CaBIKET. 

Mr. T. E. Hewett : — Spiracle of larva of moth; antenna of moA; 
Malopha,gu8 ovinus ; Sp., caprella ; lAmna/rdAa sorida ; parasite of 
magpie-lark. 

Mr. EL O. Walkeb : — AclvnavJlh/e^ longipes ; palate of slug. 

Mr. P. R. Pedlet : — ^Nervous membrane inyestlng spinal oord 
of cow ; section of human scalp ; section of rush, fungus, spirades 
of caterpillar, and gizzard of black cricket. 



SECTION G.— LITERATXJRE AND FINE ARTS, 
INCLUDING ARCHITEOTURK 

FRIDAY, 16 APRIL, 1880, 

Mr. E. L. MoNTBFiOBB in the Chair. 

The minutes of the previous meeting were read and confirmed. 

The following officers were elected : — Chairman : Mr. E. L. 
Montefiore. Sscretary : Mr. Pebct E. Williams. Committee : 
Messrs. L. W. Hart, A. L. Jackson, Trevor Jones, and G. 

A. MORRELL. 

FRIDAY, 98, MAY, 1880. 
Mr. E. L. Montefiore in the Chair. 

Mr. Montefiore laid on the table etchings by Yion, Famffini, 
Ballin, and others ; an original landscape in black and white by 
Gainsborough ; and studies in chalk by Domenico, Pellegrino 
Tebaldi, and Padouanina 

Rev. Mr. Horton exhibited a rare German work on Heraldiy, 
published at Nurenberg in 1696. 

Mr. L. W. Hart produced photo-types of the Katoomba Falls, 
Weatherboard, and general mountain scenery. 

Mr. Clarendon Stuart exhibited several chromo-lithos by Spit- 
hover, of Milan, representing pavements, basilicas, kc^ oi public 
buildings in that city. 

An interesting and animated discussion took place on the 
varioua literary and art topics of the da^, during which Mr. 
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Stuabt drew attention to a work on ** The Bronze Ornaments 
of the Palace Gates from Balawat," pnblished under the sanction 
of the Trustees of the British Museum. 

It was resdved that the Council should be applied to for a 
copy of the work for the use of the Section. 

Copies of the proceedings of the Society of Biblical Archeeology 
were laid on the table by Mr. Stuabt. 

FBIDAT, SO JULY, 1880. 
Mr. E. L. MoNTEFiORE in the Chair. 

The Secretary read a letter from the Council declining to accede 
to the application of the Section to procure a copy of the work on 
the Bronze Gates of Balawat, whereupon Mr. Stuart stated he 
would present his own copy to the Section on its arrival from 
England. 

The Secretary laid on the table the first number of a work on 
Decorative Art 

Mr. MoNTEFiORE exhibited some curious and interesting works, 
including an illustrated edition of Butler's Hudibras, published in 
1709 ; an essay on Comic Painting, 1788; and fifteen drawings 
by Henri Begnault 

Mr. Trevor Jones read an interesting paper on ^^ Light and 
Colour, a treatise on some of their properties, physical, and 
artistic," illustrated by diagrams and experiments. 



SECTION H.— MEDICAL SCIENCE. 

A preliminary meeting of this Section was held on 16th April, 
1 880, at which the following ofiicers were appointed : — Chairman : 
Mr. Alfred Koberts. Secretaries : Dr. Jones, Dr. Maclaurin. 
Committee : Messrs. Wright, Fortesoue, Cox, and Schuette. 

Meetings of the Section were held on the second Friday in each 
month, at which specimens were exhibited, papera read, and 
subjects of professional interest discussed. 

A paper by Dr. Manning on the Causation of Insanity, 
read on August 13th, 1880, was recommended for publication in 
the Society's Journal. 
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The Causation and Prevention of Insanity. 
By F. Nortow Maiwing, M.D., <fcc., &c. 

ISmtd h§for« ike Medical 8eoiio» of the Boyal SociHw cf N,8.W.^ 

10 September, 1S80.] 

It is one of the glories of our profession that its members hare 
not only been foremost in recognising the importsjice — ^but hare 
been the chief workers in the field — of preventive medicine^ that 
they have discerned that prophylaxis has a higher aim thanthe- 
rapeuticS) and that ** there is a larger and loftier success in pre> 
venting the diseases of communities than in curing the diseases of 
individuals. *' In mental, as in physical disease, there is more 
scope for the physician in prevention than in cure, and it is in this 
direction I would ask your attention this evening. The causation 
and prevention of insanity is a subject of such importance that I 
need not apologise for its introduction. 

As a text for my observations, I place before you two tahJes 
which have been prepared with some care, and concerning which 
some explanatory remarks are necessary. The first of these shows 
the assigned causes of insanity in 3,077 patients admitted into the 
Hospital for the Insane at Glades ville, from January lst» 1869, to 
December 31st, 1878, a period of ten years. This table has been 
prepared from the case books of the Hospital, and I have to thank 
my friend Dr. Beattie for placing it in its present shape. The 
causes assigned in the papers forwarded with the patients, often 
conjectural, and sometimes absurd, have been supplemented by 
inquiries from relatives and from the patients themselves, and 
corrected by the light thrown on the cases by their subse(|u«[it 
history and progress. The second table is more elaborate and 
more important, not only as embracing larger numbers, bat as 
based on an improved classification. It sets forth the assigned 
causes of insanity in 13,309 patients admitted into English 
asylums of all classes during the year 1878, and is the first 
attempt in this direction on the part of the English Commissioners 
in Lunacy, who acknowledge their indebtedness to the Medical 
Superintendents of Institutions for the Insane throughout the 
Kingdom. The percentages for both tables have been calculated 
in my office. 

It will be seen that in the GladesviUe table there is no distinc- 
tion between predisposing and exciting causes, whilst in the Eng- 
lish table these are distinguished, and are both tabulated where 
both are found to exist, with a result that the aggregate of the 
total causes, including those unknown, exceeds the whole number 
of patients by exactly 30 per cent. In comparing the percentages 
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in the Gladesville and English tables, it should therefore be 
remembered that the latter are greater than the former by 30 
per cent, or \ from this cause. With this in mind, and with 
aome corrections necessary, owing to the somewhat different 
method of classification, it will be seen that though some cattsea 
are more potent in this than in the mother country, in others 
there is a singular agreement in the percentages. Taking the 
main divisions moral and physical, it appears that in New South 
Wales 16*9 per cent, of the insanity was due to moral, and 57*6 
per cent, to physical causes; an addition of 30 per cent, to 
each of these brings the figures very near the English percentages. 
It is not my intention to analyse minutely these epitomes of 
human misery, or to take up seriatim each of the causes of a^entU 
disturbance here set forth ; still less is it my desire to dogmatise 
on. a subject so intricate. Deep set hereditary predisposition, 
morbid susceptibilities to disease, and the marvellous ingrained 
weakness of human nature, go with numerous depressing influences, 
moral and physical, to make up that complex concurrence of con- 
ditions which results in insanity. The causes lie too deep to be 
gacthered by mere surface investigation, and can seldom be packed 
into a word or a sentence. A patient accumulation of an 
extensive series of data is required for the proper elucidation 
of this question. The tables I have placed before you are a 
step in this direction, and such evidence as can be deduced from 
them must be regarded as a small contribution towards a large 
subject. I shall pass over at once the majority of the so-called 
moral causes of insanity, because these come but little within 
our province as physicians, because I believe that in the majority 
of cases it is only when there is physical predisposition that these 
causes become operative, and because it is certain that with 
increasing knowledge the number classified under these headings 
is diminishing. '* Domestic trouble" is no uncommon experience, 
^ mental anxiety'' falls to the lot of most men and women, and 
'' adverse circumstances" to not a few. The strain falls on almost 
all — ^the weak give way, and it is this weakness which, in reality, 
constitutes the chief cause of the insanity. 

The first causes to which I would direct your attention appear 
in the Gladesville but not in the English table. They are isola- 
tion and nostalgia, to which, conjointly, 3*9 of the cases are 
attributed. I mention the two together because they have some- 
thing in common. The cases of pure nostalgia have been few 
and have occurred entirely among other than English-speaking 
people, Swiss, Danes, Italians, and Chinese. All spoke English 
most imperfectly, and were isolated in this respect, as well as in 
being far from home and in a strange country. The cases due to 
isolation included shepherds whose occupation some years ago was 
of the most lonely character in all, and is still so in some 
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districts of the Colony. Happily, liowoYor, with the increue of 
f endngi and with, increasing population^ this form of isolataon^ 
which was formerly a fruitful cause of insanity, is rapidly decreas- 
ing. Isolation in another form was first brought under my notase 
by observing that a large proportion of the patients admitted hid 
no relatives or friends nearer than the old country. By a retuzo, 
which I have had prepared during the last few weeks» I find that 
more than one half — 1,038 out of 2,036 — of the inmates of oor 
institutions for the insane on June 30 last were, ao far as is 
known, absolutely friendless ; that upwards of 200, or 10 per cent, 
are foreigners ; and that only about 900 are known to have friends 
or relatives in this Colony. This illation, which is somethiDg 
tetril>le to a new emigrant, and which lasts often for years, is 
kept up by the disparity of the sexes, which at the dose of 1879 
stood at 409,665 males and 324,617 females, and to some extent 
prevents marriage ; and it is fostered by the peculiar mode of life 
both of the miner and the bushman, by the shifting from place to 
place with the seasons in search of work, and by the restlessness 
which seems an inherent feature of colonial existence at presents 

The absence of all near home ties and all active sympathy, 
together with the constant change of associates, leads on the one 
hiuid to a dwarfing of all those better feelings which are fostered 
and flourish in home life, and on the other to the develojHnent of 
a miserable selfishness, to a concentration of all thought in one 
unwholesome direction, to a suspicion and distrust of ever-chang- 
ing comrades, and at last to evil habits, to introspection, to 
hypochondriasis, and to the development of delusions of suspicion 
and fear, which are prominent symptoms in this class of casea 
Isolation is most potent as a cause of insanity, as might be ex- 
pected among men, but it is found among women also, many of 
whom have landed in this country quite friendless, and a large 
number of whom, in an after stage of life, live in terrible isolation, 
surrounded by some real and some imaginary dangers, in home- 
steads in the distant bush, from which their husbands are 
frequently absent as shearers, teamsters, &c*, for long periods. 

A system of family, instead of isolated, emigration, would do 
much to prevent this cause of insanity, and the present system of 
assisted immigration, by which persons come out to the chaxge 
and partly at the expense of friends, is decidedly better in this 
regard than one which lands on our shores a number of friendless 
strangers. With increasing population, with less disparity in 
numbers between the sexes, with more settled modes of life, and 
with the growth of a native-bom population, this cause of insanity 
will no doubt lessen and in time disappear. 

Intemperance in drink appears in the English statistics as 
causing a percentage of 14*6, and in the Gladesville the per- 
centage stands at 8*3. It must be remembered that 30 per cttkt» 
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mttst be subtracted from the former to make these proportions of 
equal value in the two tables. This will give nearly 10 per cent. 
as the English rate, and represents, I believe, fairly the proportion 
of insanity due directly or indirectly to this cause. I attach the 
more value to these statistics because they have been collected by 
« number of independent observers, and are therefore free from 
the chance of error due to individual and unconscious bias which 
l)eBet8 all statistics drawn up by one person. For some years past 
I havB i«ad eyerythmg I co^d find to i«ad on thk snbp. 
have now no small personal experience bearing on this question, 
and have come to the conclusion that the effect of intemperance 
as a cause of insanity has been largely exaggerated. I put aside 
at once all that intemperance of statement which seems to be 
inseparable from the habitual denunciation of intemperance in 
diink. There is in this nothing but vague and sensational 
declamation unsupported by any attempt at proof. To a certain 
class of mind drunkenness is the root of all evil, and some of our 
professional brethren have ^not been free from an unconscious 
exaggeration of statement on this subject The earlier statistics, 
which set down at least 25 per cent, of all insanity as caused by 
intemperance in drink, have been proved to be erroneous by 
statistics taken over a wider field, and by many unprejudiced 
observers, and the startling statements of Dr. Howe, that almost all 
cases of idiocy were due to drunkenness in the parents, which to 
some extent shifted the ground and upheld the idea that drink 
was an enormous indirect foctor of insanity, have been disproved 
by the researches of Dr. Grabhan, of the Earlswood Asylum, Dr. 
Bucknill, and other writers. To quote the words of an asylum 
physician in a neighbouring Colony, '* intemperance is a cause so 
readily seized, so easily packed into a word, comes so easily under 
the notice of a patient's family, his friends, or the public, that a 
few striking instances engross the mind, and unconsciously count 
for many a dozen others, which without obvious cause enter 
unnoticed into the asylum." In not a few instances in my 
experience, the intemperance stated to be a cause was really 
a symptom — one of the evidences of a loss of self-control — due 
to brain disease manifestly existent at an antecedent date to the 
outbreak. 

The strongest argument next to that derived from such statistics 
as I lay before you, that intemperance is not so potent a cause of 
insanity as is generally supposed, is to be derived from pathology. 
I would ask what is your experience as medical practitioners as to 
the pathological condition of the habitual drunkard, and I think 
you will answer that such cases die of liver and kidney disease, 
of apoplexy or of delirium tremens (a very different thing to 
insanity), but that they do not in any considerable proportion go 
mad. The proliferation of connective tissue is one of the 
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prominent pathological changes produced by alcohol in the 
tare of numerous organs where its effects have been careful]^ 
studied. The brain and nerve structure of lunatics ahould pacscgit 
a corresponding condition if the cause of iosanity were dnnk. 
The post-mortem rooms of hospitals for the insane afford little or no 
evidence of this except in one or two special foims of disetuw^ and 
it is rare in my experience to find in patients dying in 
institutions the peculiar changes in liver and kidney which 
known to be due to alcoholism, and which should be abundant^ 
frequent if these patients had been drunkards. The quality of 
the drink and the mode in which it is taken has perhaps a lu^er 
share in the production of insanity, at all events in this O0I017, 
than the quantity. The quality of the beverages supplied in 
roadside and up-country public-houses, and even in Sydney and 
the larger towns is, as I need hardly remind you, abominably bad 
Apart from fusel oil and other products of recent and impoCeei 
distillation, direct adulteration is largely practised. Keroaeoe^ 
tobacco, cocculus indicus, and other deleterious substances^ 
freely used, and there can be no doubt that these poiaoiifl, to 
the laoguage of the Laureate : 

"Confuse the chemic labour of the blood. 
And ticklinff the bmte brain within the man's. 
Make havock among those tender cells." 

The S3r8tem of drinking which is almost unknown in older ooiontriBS 
has also not a little to answer for. Short and reckless outburste of 
drinking, alternate with prolonged and often compulsory p e r iod s 
of abstinence. These horrible orgies on bad liquor may, and 00 
doubt not unfrequently do, result in insanity. 

Though I believe that the amount of insanity caused by drink 
has been exaggerated, still the amount given in these statiitieB 
calls for earnest consideration. In round numbers 10 per cent is 
set down as due to this cause, and 200 out of the 2,000 peiBons 
now under care must be considered to have become insane fitan 
intemperance in drink. Galcukting the cost of constraetion in 
our hospitals for the insane at from £150 to £200 per bed, and 
with the high price of labour it has not been mudi less, we have a 
primary outlay for these 200 cases of from £30,000 to £40,000, 
and an annusJ maintenance rate of upwards of £6,000 a-yen. 
The prevention of insanity due to drink becomes in this nspect 
a vast social as well as a medical problem — ^the solution of which 
is, I think, to be lai^y found — 

1st. In the reduction of the number of public-houses, so as to 
lessen unwholesome competition ; 

2nd. In the thorough and frequent inspection of all liquots 
sold; 

3rd. In the introduction into oGonmon use of sound light wineSy 
the many forms of effervescent drinks, and more 



'^ 
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all of ice. The common use of iced water in America, 
where it can be obtained in every railway carriage and 
. in every village, has done more I believe to reduce intem- 
perance than anything eLse ; 
4th. In better and more wholesome modes of preparing food, 
which even in our hotels is often so uninviting and 
monotonous as to disgust and lead, not only to drinking 
habits, but to dyspepsia and chronic ill health, of which 
I shall have something to say further on. 
Sexual intemperance appears in the English table as responsible 
£or about 1 per cent, of the cases, and though it is not perhaps a 
^ery frequent cause of insanity itself, it is worth the consideration of 
medical practitioners as the cause of various nervous affections which 
may conduce to insanity, either in the individual or his offspring. 
In my position as Medi(»l Superintendent of GladesviUe I was not 
unirequently consulted by persons suffering from hypochondriasis 
and other forms of nervous affection, and in a considerable proportion 
I ascertained that there was sexual intemperance. In some cases of 
insanity admitted into the Hospital, and especially in elderly men 
^with young wives, I have with good reason attributed recovery to 
the temporary and enforced continence. 

Lallemand was the first to point out the influence of seminal 
discharges on certain forms of vesania, and though like almost all 
specialists he no doubt exaggerated their influence, he did good 
service in showing that hypochondria, moral prostration, and true 
melancholy were sometimes due to this cause. The effects of 
sexual intemperance in lawful or unlawful channels must be 
differentiated from masturbation, because to the latter is added a 
secret, shameful, and moral cause of degradation, and the form of 
insanity due to this cause differs in some respects from that due 
to sexual intemperance only. You will perceive that masturba- 
tion is credited with 1 '7 per cent, in the GladesviUe and 1 '2 per 
cent, in the English tables, and these rates will doubtless seem 
small to all who have read a certain kind of sensational literature,, 
'which itself by the way has done more to cause insanity than the- 
practices which it denounces. There is little doubt but that- 
masturbation has been too frequently cited as a cause of insanity 
by observers who are without the breadth of view which can only 
be gathered by a complete scientific and medical education. It is 
frequently seen in the course of insanity as a symptom, especially 
in acute mania, since with the evanescence of reason and its con- 
trolling power comes a temporary subservience to animal pro- 
pensities and seminal habits. But the practice ceases with the re> 
enthronement of the controlling power. I have repeatedly known. 
it to exist in the course of attacks of mental aberration, and ascer- 
tained that it was not only discarded but regarded with due 
abhorrence after recovery. 
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A reCerenoe to ihe tables will show you the small amoqnt d 
insanity said to be due to venereal disease — 0'4 per oentb in one and 

*6 per cent, in the other. It has been to me a frequ^it wonder that 
more cases of insanity were not due to syphilis, and it is 
curious that in 4,000 admissions primaiy syphilis was only 
in three cases. 

Sunstroke, as might be supposed, is a cause of insanity in a m^uk 
greater degree in New South Wales than in England. It-appean 
in the English table as causing 1*3 per cent., but it should be 
remembered that this includes numerous cases where the atta^ 
has occurred abroad ; soldiers sent from India to the wards for the 
Army Department at Grove House, Bow ; sailors invalided from. 
foreign stations, and admitted to the Hospital for the Insane at 
Yarmouth ; besides isolated cases sent from hot countries under 
medical advice. Practically sunstroke, as a cause of insanity; in 
Engbmd, is almost unknow^ It is ^ otherwise in Hub CcLj. 
Five per cent of the total number of cases are accredited to it^ and 

1 think with good reason. The effect of sun- or heat-stroke in the 
production of disease is not sufficiently appreciated. Many sli^^ 
attacks of illness assigned to other causes are I believe due to the 
effect of heat and glare on the cerebral circulation. The enonnoDS 
power of the sun's rays is well shown by the observation of Mr. 
Russell, the Government Astronomer. The thermometer with a 
black bulb placed in black cotton wool not infrequently in tiie 
simmier-time reaches the boiling pointy and on one occasion a ther- 
mometer graduated to 234 burst under these conditions^ It is in 
the power of physicians to prevent much mischief by inculcating 
greater care in avoiding exposure, by insisting on a more rational 
head covering for the. summer months than a black stove-pipe hat; 
and by pointing out that after an attack of sunstroke alcohol is an 
absolute poison, and cannot be taken with impunity in even small 
quantities. A person who has once suffered from sunstroke must 
be either a teetotaller or a lunatic. There is, I believe, no middle 
standpoint 

Accident or injury to the head is mentioned in both tables as a 
cause of insanity. In some cases it is a direct, but it is more often 
a predisposing, cause. It is in cases predisposed by injury that 
sunstroke, intemperance, excitement, and other causes light the 
fire wliich has been already laid. Where injury to the skull exists 
a caution as to the avoidance of exciting causes may not infre- 
quently save from further danger. During the year 1872 I took 
.some trouble to examine every patient admitted, and found marks 
of injury to the head more or less severe in 30 per cent 

I do not propose to dwell on the puerperal state— pr^nanpy, 
parturition, and lactation — as a cause of insanity, but I think it 
may be well to put on record my opinion that lactation prolonged 
beyond the ordinary time, or continued by delicate women even up 
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-to the ordinary period, ia more frequenilya cause of insanity in this 

eotintiy tlian in England In the English table it is set down 

AB causing less than 1 per cent Unfortunately in the Gladesrille 

tables the causation is not so fully differentiated. Lactation is 

included under the general heading of the puerperal state, and I 

Lave not found time to re-examine the case books with a view of 

ascertaining the exact proportion attributed to this cause alone. 

1 feel sure, however, from the prominence which it has assumed 

in my mind as a cause of insanity, that the proportion is greater 

Ixere than in England. Probably the enervating climate and the 

w^ant of milk and good digestible food in the up-country districts 

help to render lactation more depressing than in England, and 

surest a shortening of the period and greater attention to diet as 

necessary. 

From this point the tables having been prepared on a somewhat 
different plan become more difficult to compare, though on close 
examination and on grouping the causes, there is seen to be a dose 
agreement in some of the percentages. For instance, fevers, pri- 
vation, uterine and ovarian disease, and other bodily disorders, in 
the English table, give together a percentage of 13*7, whilst fever, 
chronic m health, want, phthisis, and epilepsy, in the GladesviUe 
tables, give together exactly the same figures. 

It is only during comparatively late years that progress haa 
been made in the idea of an intimate correlation, of a relation of 
cause and effect between affections of organs far removed from 
the encephalon and disorders of the mind. The influence of uterine 
and ovarian affections, disorders of the digestive functions, lesions 
of the stomach and intestinal canal, affections of the liver, heart 
disease, pulmonary phthisis, are now among the best recognised 
causes of mental aberration ; and we know to-day that there is 
not a single part of the economy, lesions of which may not bring 
about psychical disorder in predisposed subjects. The ascending 
course of some diseases of the spinal cord towards the brain by 
which ataxic and paraplegic subjects become in time dements 
is also almost imiversally recognised, and, to use the language 
of a distinguished French professor of mental medicine—'' Clinioal 
observers have, so to speak, shifted the axis of mental medicine, 
and we no longer gravitate round psychology. The diseases of 
the body and brain, and not merely tilie perturbations of the under- 
standing, command our attention and treatment. '' 

I have been greatly struck with the number of cases admitted 
into Gladesville with symptoms of dyspepsia, and with what for 
want of a better teim is designated in the table " Chronic ill- 
health," and I cannot but attribute a considerable proportion of 
these to the want of varied and properly cooked meals. I doubt 
if there is any country in the world where with abundance of 
food there is less variety or less evidence of civilization in its 
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preparation. Salt meat and damper are still a tinqu«at if not ike 
oontinaous dietary of large numbera Fresh meat is cooked in a 
manner glaringly monotonous ; milk is ontasted by a laige pio> 
portion ci the up-ooontry population for months together, nod 
vegetables except potatoes are an infrequent luzuiy for whidi 
numbers have to thank the itinerant Chinaman ; whilst tea» black, 
milklees, and often sugarless, is drunk at every meal and in 
quantities which take away appetite for the more solid and too 
often unappetising vianda 

It is no wonder that women, especiaUy during hu^tation, break 
down under such a regim^o, that men feel a crying, physical, or 
physiological want which drives them to buists of hard drinking, 
or that the digestive powers fail, and with them the nourishment 
of the brain as well as other organs. 

A bountiful, a varied, and a nutritious diet is in many cases of 
service in warding off threatened attacks of insanity, or arresliiig 
in its early stages, and this with attention to special sympt<Hiia 
denoting bodily ailment is the main agent in ^e recovery in not a 
few advanced casea With better modes of carriage and with 
denser population we shall in time no doubt get a more varied 
dietary, and it is to be hoped that cookery will be taught as a 
special and compidsory subject in the projected High Schools for 
Girls, and in the higher classes of our public schoola 

In the Gladesville table epilepsy is given as a factor to the extent 
of 5*9 per cent., but in the English table this cause is grouped, as 
it seems to me unwisely, among other bodily diseases or diacnrtiera 
I find, however, from some statistics given by the English Com- 
missioners in 1876, that epilepsy is credited with 6*5 per cent., so 
that probably the potency of this affection in the production c^ 
insanity is about ihe same in both countriea Aii interestu^ 
point in connection with this affection is its strong hereditary 
character, and its tendency to run off in offspring into kindred 
neuroses or even into idiocy or insanity. In the January nuniH 
ber of '' Brain" for 1880 is an elaborate article by Mr. Heniy 
Clarke, surgeon to the Wakefield Prison, on heredity in epileptic 
criminals, and though possibly the hereditary nature of the malady 
may be more marked in criminal than in o^er classes, this paper 
shows its extreme character and potency. In 119 epileptics, par- 
ticulars of whose cases were inquired into with the most pains- 
taking diligence, 54, or 45 per cent showed hereditary influenoe 
direct or collateral, and these 54 epileptics were proved to have no 
less than 124 epileptic relatives, one having as many as eleven, and 
several four or five each. Dr. Gowers, in his Gulstonian lectures^ 
published in the Lancet during the current year, states that 
out of 1,250 epileptics who came under his care at the Nataooal 
Hospital for Epilepsy and Paralysis, he found distinct hereditary 
influence in 452, or 36 per cent Mr. Clarke's researdiea at 
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Wakefield fuiiher showed that the number of direct hereditary 
epOeptics is much greater among women than men, and that the 
epileptic strain is transmitted more strongly by the female sex, 
ihus bearing out the statements of Trousseau on this subject 

With regard to the connection between epilepsy and insanity, no 
less than 24 per cent, of Mr. Clarke's non-insane epileptics had 
inaane relatives, whilst 41 per cent, of the whole and 66 per cent. 
of the women were descended from insane parents. Out of Dr. 
€k>wers' 1,250 cases 157 were known to have insane relationa 
The question of the marriage of epileptics is sometimes submitted 
to medical practitioners, and in my opinion should be invariably 
answered in the negative. 

The hereditary transmission of insanity is a subject of the 
most profound interest, both from a medical and social stand- 
point, and to a medical superintendent of a hospital for the 
insane it is a duty increasing in interest with each year's ex- 
perience to trace out the relationships of present and former 
patients. I have had under my care at various times five sons of 
a mother who died at Gladesville imder my predecessor; a brother 
and sister, two children of the former, and one of the latter have 
passed through my wards ; three sisters ; two sisters, and a child of 
one of them ; a mother and two children have at different times been 
under treatment. And the instances in which two of a family have 
been under care are innumerable. Even the relatives who come to 
▼isit patients frequently display marked forms of neurosis and are 
in this respect an interesting study to the medico-psychologist. The 
Gladesville statistics are however, as might be expected, much less 
complete in this particular than the English ones, and give only 
7*2 per cent, as due to hereditary influence. The reason of 
this is not far to seek. In a former part of this paper I have 
stated that nothing whatever is known of the relatives of upwards 
of 1,000 out of 2,000 patients now under care, and, as might 
be expected, in a very large proportion of those who have friends, 
Bochfriends have little or no knowledge of the family history or 
of relatives in far-away lands. In many cases husbands know 
nothing whatever of the families of their wives, and in not a few 
eases I have found that neither patients nor their friends could 
tell me even the nationality of the grand-parents. The statistics 
obtained in England, where the family history of almost every 
patient can be traced, afford much more complete and conclusive 
evidence as to the hereditary character of the malady. In the 
EiDglish tables now before you hereditary influence was ascertained 
in 17 '5 of the cases admitted, and some medical superintendents who 
liave specially inquired into and studied this subject place the per- 
eentage as much higher. Dr. Savage, of Bethlehem, shows a per- 
eentage of 34 per cent, or 375 out of 1,072 patients admitted 
under hia care. Dr. Needham, of York, gives 31 per cent, or 
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334 out of 1,029 admissioiiB ; whilst in Dr. Hiumasn's w^ 
known statistics of the '* Retreat," 153 cases were known to be doe 
to heredity out of 469, or nearly one-third. Similar statasdos 
have been published in Scotland, and the Inspectors of Limatie 
Asylums in Ireland, in their 27th Report, call attentian to and 
give statistics on this subject. This intense hereditary influmce 
has been noticed abroad as well as in Qreat Britain and Irdand. 
Esquirol observes, that of all diseases insanity is the moet heredi- 
tary, and gives figures showing that in one-fourth of the total 
number of cases coming under his care this influence was aaoer- 
tained. Guislain estimates it at one-fourtii in Belgium, and 
Damerou in Holland traced it in 187 cases out of 773 admiasioaa^ 
or about one-fourth. There is reason to fear that the pro- 
portion of insanity due to hereditary influence is steadily in- 
creasing. Dr. Ball, Professor of MentgJ Medicine at the Univer- 
sity of Paris, in a lecture recently published in the Lancet^ speaks 
confidently of ** the greater and greater preponderance of here d ity 
in mental aberration," and so long ago as 1872 the InspectofB <^ 
Lunatic Asylums in Ireland, in an elaborate report, after pointing 
out that there was then as large if not larger aggregate of insanity 
among a population of little more than five millions as thoe 
was in 1864, when the population numbered six millions, go on to 
say, '' it is idle to discmise the fact that it is an affection of 
h^iktaxy and prog^ssfTtendency. and to no inconsideruMe ex- 
tent through imbecile females, particularly in tiie humbler classes 
of society." It is a sad and striking &ct that insanity itself, or 
a condition of brain strongly predisposing to it, is a legacy left 
to hundreds by their progenitors, and it is no small part of the 
benefit which institutions for the insane confer upon the com- 
munity that they check in a very large degree the propagation of 
a malady so hereditary in its character. A diffusion of a knowledge 
of the terrible hereditary character of insanity may do somethii^ 
to prevent imprudent marriages, but unfortunately it is not with 
the prudent and thoughtful that we have to deal It is with the 
wayward, the impulsive, and the improvident^ with brains bearing 
subtle mischief in their recesses, and but little likely to look 
beyond selfish gratification. The time has not yet arrived for legisla- 
tive interference. In time to come however, when the liberty of 
the subject is made more subordinate to the welfare of the com- 
munity, it will perhaps be found expedient in the interest of 
future generations to insist on prolonged isolation or operatiTe 
inteif e^ce in the caae of aU pei^ns w^have been afflicted with 
mental disease. In the meantime, to quote the words of Dr. 
Blandford, « it behoves a physician before whom the terrible 
results of imprudence in this direction are paraded day by day to 
hold out a warning and to point out the evils which result from 
imprudent union^ and the immense amount of insanity itself^ as 
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Tvell as ^jfolepsy, chorea, neuralgia, and other nerve disorders, 
transmitted from parent to of&pring/' It is, in my opinion, not 
too much to say that any person who marries, except under very 
special circumstances, after such a marked and prolonged attack 
of mental derangement as required hospital treatment, commits a 
crime agaiixt posterity. 

Five per cent, of the cases in the GladesviUe and 4 '8 per cent, in 
the English table are stated to be congenital in origin. Among the 
cawses of congenital mischief are said to be a condition of intoxi- 
cation or epilepsy on the part of parents during coition or concep- 
tion; the marriage of near kin; ill health, injuries, persistent 
sickness, emotionsd excitement, anxiety and fright on the part of 
the mother during pregnancy ; injurious compression of the cranial 
bones and brain from, contracted passage or protracted labour ; the 
misuse of forceps ; and suspended animation after birth, the latter 
considered by Dr. Langdon Do¥m to be a frequent cause. As to 
drunkenness or epilepsy during coition or conception as a cause of 
congenital mental defect, I must confess that I am sceptical, and 
the truth must be difficult to prove. 

The effect of the marriage of near kin has been debated at very 
considerable length. Huth, whose elaborate work on this subject 
is well known, and whose opinions have been widely adopted out- 
side our profession, scouts the idea that consanguineous marriages 
are harmful, and answers the question whether consanguineous 
marriages give a greater proportion of unhealthy children than non- 
consanguineous marriages with a decided negative, stating that even 
where the marriages of blood relations are habitual, deterioration 
even through the chance accumulation of an idiosyncrasy, practi- 
cally does not occur oftener than in other marriages. Other 
observers have, however, come to a different conclusion, and I 
would commend to your attenti<xa a thoughtful paper on the inter- 
marriage of relations, full of statistics and arguments, by Dr. 
Nathan Allen, and originally published in the Quarterly Journal 
of Psychological Medicine for April, 1869, which to my mind 
affords conclusive evidence that such marriages do result in idiocy, 
epilepsy, deafmutism, and other forms of neurotic disease. Dr. 
Mitchell, one of the Commissioners in Limacy for Scotland, who 
is perhaps as well quaMed to form an opinion on this subject as 
any one in Great Britain, estimates 10 per cent, of the idiocy in 
Scotland to consanguineous marriage. My own experience on the 
sal^iect is limited ; but in the few cases in which two imbecile 
children in one family have come under my observation the 
parents have been always nearly related, and in the only instance 
in which I have known three children in one family idiotic I 
obtained evidence that they were the ofispring of the incestuous 
union of brother and sister. The conclusions I have arrived at^ 
and in which I think you will agree, are that consanguineous 
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marriages liaye a tendency to strengthen and develop m the 
offiipring individual peculiarities of the parents, both mental 
phymcal, whether morbid or otherw»i, and therefore in 
they do often induce degeneration ; and also that by means of a 
proper regard to known facts relating to hereditary tranmnisiBMn, 
a physician may predict with accuracy the probable resolk as 
regards the health of the offspring, of a marriage of blood rplatioms 
in any particular case, if he be only sufficiently acquainted wiA 
the hygienic history of the family. It is to be much regretted 
that medical advice on this subject is not more often aou^t aad 
more often acted on. It would be well in many eases if the 
family physician could forbid the banns. 

On the other causes of congenital defect which I have 
tioned it is not my intention to enlarge. 

The influence of modem civilization in the production of h 
is an interesting question. There is HtUe doubt, though insanity n 
of all times and sdl ages, that savage races are comparatively IHUe 
liable to it, and that their mode of life, in which the survival of tiba 
fittest obtains to its fullest extent, prevents anything like hered i t ar y 
transmission, or the increase of insanity or idiocy by accumulation. 
In the idyllic cabn of life in Madagascar, and wh^^ by the way, 
it appears that insane persons axe not destroyed as amcmg some 
savage races, there is no need for a lunatic asylum among a popo- 
lation estimated at upwards of 5,000,000. In the days of American 
slavery — ^when all the physical wants of the slave were attended 
to ; when there was no outlet for mentiJ activity, or need for mental 
anxiety; when, indeed, the lives of these people were those of 
children — coloured inmates of a^lums in the Southern States were 
few in number. In the States of Georgia and Virginia the 
number of insane among the coloured population was^ it is stated 
by competent witnesses, at no time prior to emancipation, more 
than eighty out of a population of 800,000 ; whikt it appears 
from recent asylum reports that there are now more than 800 
insane persons of this race in these two States. It has been well 
said that it is better to be civilized and free with even a laige 
chance of becoming insane than to be a savage or a slave without 
this ; but the question remains whether the amount of insanity 
due to our modem civilization is not excessive, and to a large 
extent preventible. Insanity certainly was well known in aJl 
past epochs of civilization, and ancient literature, sacred and 
profane, teems with mention of it and illustration of its phases ; 
but there is good reason to think that our civilizaticm, in its varied 
and higher developments as well as in its manufacture of pauper 
and struggling classes, and especially in its many expedients for 
rendering possible, and prolonging the existence of those least 
fitted to survive and multiply, has caused and is still causing a 
higher percentage of insanity than was known in former times. 
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In no epoch has, what for want of a better expression, I will 
term " mental excess," been more prevalent than in this. News- 
papers, medical and lay, have frequently of late pointed out the 
evils of our present system of stuffing our youth and making all 
Idoyhood and girlhood one long period of cramming for examina- 
tion. The examinations at the London and other Universities 
and for professions have become almost encyclopedic in their 
range. The whole Eiystem tends to confuse and distract the mind, 
to unfit it for the work of the world, to stunt originality, 
and to induce what has not inaptly been termed "braia-fog." 
Where there is no absolute break-4own at the time, and instances 
of this are much more frequent than is commonly supposed, seeds 
are planted for the growth of mental disorder later in life, and 
many a brain is upset which had it been subjected to more moderate 
pressure would have escaped unharmed. I know no stronger 
evidence as to the evil done by overwork at schools and competitive 
examinations than that of Dr. Andrew Clarke, who states that he 
has discovered temporary albuminuria in 10 per cent, of the can- 
didates sent to him for examination as to physical health after 
passing the Civil Service examination for India. 

Next comes the high pressure, the fever and fret of professional 
and business life, the haste, competition, and all-pervading dis- 
quiet, which has had no parallel in other times. The over-work 
connected with business, the severe mental labour of the profes- 
sions, the anxiety, excitement, and harass of the mercantile world, 
all these are tangible factors of mental disease, though in most 
instances it is difficult to tabulate the cause. It behoves us, I 
think, as physicians, to inculcate some pause and leisure in life, and 
to encourage the tendency which happily exists in this Colony to 
indulge in out-door sports and amusements of every kind. 

In the English table 22*8 per cent., and in the Gladesville table 
25*9 per cent of the causes are set down as *^ unascertained. '' The 
greater percentage in the Gladesville table is due to the defective 
means we have for obtaining trustworthy information by ques- 
tioning relatives and friends, and to causes which I have already 
indicated. The large proportion in both is, I apprehend, due to 
the fact that the development of insanity generally requires a 
concurrence of several adverse incidents, and that many cases can- 
not be attributed to any one special event. It is better, I think, 
to be seeking for a solution of the problem than to set forth a 
fancied knowledge, and it need disturb our complacency but little 
to find that the solution of some of the most difficult questions in 
morbid psychology is, as yet, beyond us. 
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ABSTRACT OF THE METEOROLOGICAL OBSERVATIONS 
TAKEN AT THE SYDNEY OBSERVATORY. 



aOYEBNMENT OBSEEVATOBY, SYDNEY. 
Lixmrni, 88* 61' 41' ; Lohqitudb, 10^ i-> M'Sls HAemno ^AVAnoK, 0* 26' 8* Eut 

JANXIABY, 1880.— GhxKEBAL Abstbact. 

Barometer Highest Beading 30141 inohes on the 27tli, at 12 noon. 

At 82^ Paht. Lowest Beading 29*147 inohes on the 8th, at 6 p.m. 

Mean Height 29*776. 

(Bdag 0*007 gnatar than that in the Buno month on an avenga ot the piaooding 81 7«an.) 

Wind Greatest Pressare ... 14*6 lbs. on the 26th. 

Mean Pressure 0*9 lb. 

Number of Days Calm ... 

Prerailing Direction ... E.N.E. 
(PrendUng dlieetion dnring the suns month for the preosding 21 yearSi E.N.B.) 

Temperature Highest in the Shade ... 93*1 on the 8th. 

Lowest in the Shade ... 66*6 on the 10th. 

Greatest Bange 23*5 on the 8ih. 

Highest in the San ... 154*9 on the 8th. 

Lowest on the Grass ... 49'7 on the 10th. 

Mean Diamal Bange ... 13*4 

Mean in the Shade ... 71*6 

(Being 0*2 grcaier than that ot the same month on an arenge of the preosding 21 years.) 



... Ghfeatest Amoont ... 85*7 on the 17th. 

Least 53*0 on the 11th. 

Mean 70*8 

CBefaig 1*8 lesi than that of the suns month on an ayerage of the preosding 21 years.) 

Bain Number of Days 10 

GieatestFall 0-528 inch on the 25th. 

T*vf.n!vn r 0*697 „ 65 feet abore ground. 

Aotaunui 1^1126 „ 15 in. abore ground. 

(Bdng 2*406 inches leas than tliat of the same month on an aTenge of the pceoeding 21 years.) 

Sraporation Total Amount ... ... 6*700 inches. 

OiOne Mean Amount 6*5 

(Being 1-6 greater than that in the same month on an avenge of the preoeding 21 yeaia) 

Electricity ••• Number of Days Lightning 8 

Cloudy Sky... Mean Amount 6*0 

Number of Clear Dayi ... 

Xeteors ... Number obeerred ... 

Memarki. 
The weather has been fine and warm generaUr, with a small rainfall, excepting at 
a few places on the coast and high Irnda. At ^dney the highest shade temperatore 
was 93*1 and inland at Til Til 115*8, and the greatest fall of rain was 4*750 incheo 
at Knirajong Heights. 
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GOVERNMENT OBSEBTATOEY, SYDNEY. 
LATnuDB, 83* 61' 41" ; jMswruim, 10^ 4* SO'Si* ; MMOwno YAstAvoK, ^tS'f 

rEBBUABT, 1880.— aENEBAi. Abstbacx. 

Barometer • . . Highest Beadiog 30-161 inches on the 2Dd, at 10-20&S. 

At 82° Eahe. Lowest Beading 29-604 „ on tlie lath, at S pjL 

Mean Height 29*825 

(Being 0*050 greater than that in the same month on an average of the preceding S yvBta) 

Wind Greatest Pressure ... 6*5 lbs. on the 2Stli. 

Mean Pressure - 0*4 lb. 

Number of Days Calm ... 1 
Prevailing Direction ... B.N.B. 

(Prevailing dJreotioa daring the same month for the pnoedin^ SI j«an» fi.) 



Temperatnre Highest in the Shade ... 79-7 on the 14th. 

Lowest in the Shade ... 60*7 on the 19th. 

Greatest Bange 14*6 on the 5th. 

Highest in the San ... 147-9 on ihe 19t^. 

Lowest on the Grass ... 67*5 on the 2nd. 

Mean Diurnal Bange ... 9*1 

Mean in the Shade ... 70*8 

(Being the same as that of the same month on an average of the preoedii^ 21 jsara) 

Humidity ..< Greatest Amount ... 100*0 on the 12th. 

Least 56*0 on the 6th. 

Jo-^n ... ... ••• 81*2 

(Being 65 greater than that of the same month on an average of the preceding 21 yean.) 

Bain Number of Dajs 20 run and 4 dew. 

GbeateatEall 0*888 inch on the 9tlL. 

T^foi TT-ii / 2-216 „ 66 ft abore groimd. 

^^'^^^^^ 13-665 „ 16 in. aboTe gioand. 

(Being 8'051 inches less than that of the same month on an average of the preceding 21 yeazs.) 

ETaporation Total Amount 3*492 inches. 

Osone Mean Amount 7*1 

(Being 2*0 greater than that in the same month on an average of the preceding SO yeaa.) 

Electricity ... Number of Dajs Lightning 1 

Cloudy Sl^ «•• Mean Amount ... .,« 8*8 

Number of Clear Dajs ... 

Meteors ••• Number observed ... 

Semarks, 

Pressure and temperature this month hare been dose to the areragm. In the 
oountrj districts the temperature has been moderate for the season. At Sjdnej ths 
rainfall has reached little more than half the average, and generally oter the Ckilotiy 
has been unequal. The diBtrict north of the lAchlan Birer, and espectallj the 
western slopes of the mountains had abundant zains, reaching a mazinuun of 10 
Inches at Pangee, and west of the Darling a maximum of 6i in^es at Mena Murtee, 
but at other places the rainfall was very light and at Goonoo Gbonoo no rain £eU, 
and at the otner stations in that district very little was recorded. 
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aOVEENMENT OBSEEVATOBY, SYDNEY. 
Latitddb, 88* 51' 41''; Lohoitudb, 10^ i" 50*81« ; Maqkric Variation, 0* 26' V* East. 

MAECH, 1880. — Oketebal Abstbact. 

Scurometer . . . Highest Beading 80'066 inches on the 13th, at 840 a.m. 

and on the 2Qth, at 9.85 a.m. 

AtdE^'Faht. Lowest Beading 29*476 inches on the 25th, at 5*15 a.m. 

Mean Height 29*793 

(Being O'lOS len tkui that in the same montti on an avenge of the preceding 21 years.) 

^Afind..* ••• Greatest Pressure ... 9*2 Ihs. on the 25th. 

Mean Pressure 0*4 lb. 

Kumber of Days Calm ... 1 

Preyailine Direction ... ^.E. 
(Prevailing direction during the same month for the preceding 21 jears, N.E.) 

Xemperatnre Highest in the Shade ... 82'3 on the 3l6t. 

Lowest, in the Shade ... 58*7 on the 14th. 

Greatest Bange 18*4 on the Slst. 

Highest in the Sun ... 140*5 on the 6th. 
Lowest on the Grass ... 63*4 on the 14th. 
Mean Diurnal Bange ... 11*2 

Mean in the Shade ... 69*9 
(Being 0*4 less than that of the same month on an average of the preceding 21 years.) 

Hxuniditj ... Greatest Amount ... 97*0 on the 30th. 

Least 64*0 on the 18th. 

Mean 79*3 

(Being 2'7 greater than that of the same month on an average of the preceding 21 years.) 

RaiXL Number of Days 17 rain and 3 dew. 

Greatest FaU 1*213 inches on the 26th. 

T^foi T^oii r 4*817 „ 65 feet above ground. 

lotaiJJaii \%'V^ „ 15 in. above ground. 

(Being O'MB inches greater than that of the same month on an average of the preceding 21 years.) 
EvaporatiOlI Total Amount 2*802 inches. 

0X0116 Mean Amount 70 

(Being 1*8 greater than that in the same month on an average of the preceding 20 years.) 

£leCtrioitj .•• Number of Dajs Lightning 7 

Cnotldy Sky... Mean Amount ... ... 7*3 

Number of Clear Days ... 

tfateors ..• Number obserred ... 

Memarht, 

Early this month floods were reported from several places. At Lismore, Bioh- 
mond Birer, the water rose rapidly on Februaiy 21st| and reached its ^eatest height 
(40 feet above ordinary level) at 4 p.m., on 22nd ; boats were plymg about the 
streets, and much damage was done. On March 10th the river at Brewarrina had 
risen 6 feet, owing to flood-waters fi^om the Namoi and Barwan, and the Baloon 
Biyer was so high tiiat much stock had to be removed from the low country. On 
March 4th heavy floods were reported on the Comet and Fitzroy Bivers, and in 
Yictoria heavy floods occarred about February 27th. The captain of one of the 
coasting steamers reports that, from the end of January to about February 20tb, a 
baT^L of clouds and rain was found regularly at Green Cape, fine weather south of 
it, and rain to north, and the margin not seen to move at all. Along the coast rain 
has been abundant, reaching a maximum of 11*63 in. at Cordeaux Biver. Inland 
the fall has been very small, as will be seen by the accompanying table. At Sydney 
6 inches of rain fell during 20 days of the month, most in light showers. Tempera- 
ture and barometer are close to the average for this month. 
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QOVERNMENT OBSERVATOBT, SYBHET. 
hkTrruDU, sr 51' 41* ; LoiroiTura, 10^ 4> SO-Sl* ; ICAsnno YAUAnm, STfSV 

APBIL, 1880. — GsKXBAL Ab8tra.ct. 

Barometer ... Highest Beading 80-372 iachee on the 11th at mMfrighft 

Lowest Beading 29580 „ on ilw 5tlL., aiS-fiO pjo. 

Mean Height 29940 

(Being <H>11 grealer tlutii tluit in the suae month on sn aTenge of tte praoediBg tl jmii^ 

Wind Greatest Pressure ... 8*4 lbs. on the 7th. 

At82^Faht. HeanPrassuie 05 lb. 

Ifumber of Da/s Calm ... 6 

Prerailing Direction ... N.B. 

(Prrfailiiig direotton during the same jnonth tor the pnoeding 21 yean^ W.) 

Temperature Highest in the Shade ... 83'8 on the 6th. 

Lowest in the Shade ... 62*6 on the 26th. 

Greatest Bange 20*1 on the 5th. 

Highest in the Sun ... 140*4 on the 6th. 

Lowest on the Grass ... 46'5 on the 26th. 

Mean Diurnal Bange ... 107 

Mean in the Shade ... « 64*9 

(Being the suae as that of the aame month on an avenge of the pieeediiw SI jaai&) 

Humidity ... Gk«atest Amount ... ICXH) on the 2nd. 

Least 63*0 on the 30th. 

Mean 76*6 

(Being 1*0 less than that of the same month on an aTenge of the pnoeding St Tvaia.) 

Bain Kumber of Days 20 rain and 8 dew. 

Greatest Pall 1*233 inches on the 2nd. 

T«f«i TP*ii / ^'^^ » ^ ^- *^^ ground. 

lotaliJaU ^ ^.234 ^^ 16 in. aboTe ground. 

(Being S'466 inches less than that of the same month on an arenge of the pieoeding SI yeers.) 

Evaporaticm Total Amount 2*686 inohss. 

Osone Mean Amount 7*6 „ 

(Being 2*1 greater than that in (he suae month on an avenge of the preseding SOjnsanL) 

Electricity ... Number of Dajrs Lightning 6 

Cloudy Sly ... Mean Amount 7*3 

Number of Clear Dajs ... 

Meteors •.• Number obserred ... 8 

The temperature has been about the ayerage and the weather saasoBabU. It 
8 jdnej the raicfaU was less than the average for thii month, but still abundant 
In the North-western Districts especially, abundant rains hare fallen ; Q iaehes ait 
reported from Gunnedah and nearly 8 from the *' Meadowi^" Cobar* 
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GOTSRNMSKT OBSEBYATOBY, SYBKBY. 
Lkmuim, 8S* 61' 41* ; Lohoitudb, 10^ i* 60-81* ; MAOinno YiBiAnov, 0* 26^ 2* Eml 

MAY, 1880. — G-sKEBuAX Abbteact. 

/ 

Barometer ... Highest Beading 80*142 inohes on the 6ih, at 10 a.m. 

At 32° Faht. Loweat Beading 29367 „ an the 26th, at 4*85 a.in. 

Mean Height 29*779 

CB«ing 0*1S4 Ian than that in the nina month-on an aTenge of the pnoedlng 21 years.) 

Wind Greatest Pressuxe ... 81*2 Ihs. on the 8th. 

Mean Pressure O^lb. 

Nnmher of Daja Cahn ... 9 

Prerailing Direction ... W. 

(Prarailing direction dnriog tlio same month for tha preoeding 21 Tears, W.) 

Temperatnre Highest in the Shade ... 74*7 on the 2nd. 

Lowest in the Shade ... 45*1 on the 30th 

Greatest Bange 22*7 on the 2lBt. 

Highest in the Sun ... 116*6 on the 3rd. 

Lowest on the Grass ... 38*7 on the 30th. 

Mean Diurnal Bange ... 14*5 

Mean in the Shade ... 67*8 

(Being O** lass then that of the same month on an arersge of the preoeding 21 yesra) 

Humidity ..• Greatesfe Amount ... 98*0 on the 2lBt. 

Least 60*0 on the 11th. 

Mean 70*6 

(Being 6*9 less than that of the seme month on an avenge of the preoeding 21 years.) 

Bain •■• ... Numher of Dajs 7 rain and 10 dew. 

Greatest Fall 0*302 inohes on the 26th. 

TM»i w.ii / O'^l^ >» ^^ ^' *^^® ground, 

local jrau ^ ^.ggg ^^ 15 in. abore ground. 

(Being 4-887 Inchee less than that of the suns month on an aTemge of the preoeding 21 years.) 

EyaporatioXL Total Amount 2*328 inches 

Oione Mean Amount 7*1 ,» 

(Being I'd greater than that in the sune month on an aTeiaga of the preoeding 20 years.) 

Eleetrioity ... Sfambor of Days Lightning 8 

Clcmdy Sky — Mean Amount 6*0 

Number of dear Dajv ... 1 

KeteOTB ... Kumber ohserred ... 10 

The weather tiiis month has been fine and yeiy dzy generally orer the Colony. 
In S/dney the fall of rain waa nearly fire inches less than the arerage for this monto. 
The tempemture also has been low, at Sjdney 0*6 below the ayerage, and at yezy 
many of the Country Stations the ayerage of the minimum temperature has 
been b^w 4Xf. Cn the 8th, 9th, and 10th strong westerlj winds prenuled, and on 
the 9th the total miles recorded was 626. 



8M HSTBOSOLOOIOAI^ OBBXBTATIOSB.. 

GOVERNMENT OBSBEVATOBT, SYDNEY. 
LAXCruDr, 8&* 61' 41'' ; Lokqitudb, lOi^ 4« 60-81* ; Uifixsno Yaxiabok, 9* 85' 2^ 

JUNE, 1880. — Gener/ll Abstkact. 

Barometer... Highest Reading 30169 on the 12tb, at 10-15 

AtS2^Faht. Lowest Reading 29*569 on the IStii, at 3*40 p.aL 

Mean Height 29*903 

(Being 0*022 inch l6S than that in the same month on an avenge of the preoedinf SI Tbhs.) 

W]2Ld (Greatest Pressure 15*1 lbs. un the I7th. 

Mean Pressure 0*6 lb. 

Number of Days Calm ... 4 

Prevailing Direction ... W. 

(Prevailing direction daring the aame month for the preceding 21 years, W.) 

Temperature Highest in the Shade ... 68*0 on the 14th. 

Lowest in the Shade ... 39*8 on the 20th. 

Greatest Range 23*2 on the 25th. 

Highest in the Sun ... 106*1 on the 14th. 

Lowest on the Grass ... 33*8 on the 20th. 

Mean Diurnal Range ... 14*2 

Mean in the Shade ... 52*8 

(Being 1*7 less than that of the aame month on an average of the preeeding 21 yeam) 



Humidity ... Greatest Amount 96*0 on the 5th. 

Least 50*6 on the 16th. 

Mean 74*4 

8*1 lees than that of the aame month on an average of the pieoedingSl yean.) 

BaiB Number of Days 6 rain, 14 dew. 

Greatest Fall 0*350 inches on the 5th. 

rr^x.1 Tji^n { 0*417 „ 65 ft. aboiTegroimd. 

lotaiJJau I 0*614 „ 15 in. above ground. 

(Being 6*001 inches leas than that of the aame month on an average of the preceding ZL years.) 

EvaporatiOIL Total Amount 1*600 inch. 

Ozone ... Mean Amount 6*1 inches. 

(Being 0*5 grsater than that in the aame month on an average of the preceding 21 yean.) 

Electnoity •.• Number of Days Lightning 6 

ClondjSky... Mean Amount 3*4 

Number of Clear Days ... 4 

Keteore •.. Number observed ... 4 

JRemark$, 

At Sydney the temperature has been unusually low, the mean 1*7 less than ihe 
average, and the temperature upon the grass fell to 33*8 on tiie 20th. Weeteriy 
winds have prevailed, and the rainfall has been very li^ht, only 0*614 or 5 inches 
below the average. In the country similar conditions were recorded. The 
minimum temperatures have in neany all cases been below 40*^, and in several 
below 30^ At seventy-nine stations the rainfall was less than 1 inch, and at four 
no rain fell ; and at no place in the Colomr has there been a heavy fall, the 
greatest fall recorded for the month bein^ 3*35 inches at Kyamba. At Sendemeer 
md other places the cold was so severe tnat jugs of water placed inside the houses 
were frozen hard during the night. 
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GOVERNMENT OBSERVATORY, SYDNEY. 
IiAxmnyi, 8S* 6V 41' ; Lonsitodb, 10^ 4"> fiO-Sl* ; MAemeno Vaazatioh, 0" 26^ 2" EmL 

JULY, 1880. — General Abstract. 

Barometer ••• Highest Reading 30'494 on the llth. 

At32°Faht. Lowest Reading 29*589 on the 2nd. 

Mean Height 29*906 

(Being 0*088 inch leas than that In the same month on an average of the preceding 21 years.) 

"^^illd Greatest Pressme 15*7 lbs. on the 19th 

Mean Pressure 0*4 lb. 

Number of Days Calm ... 9 

Prevailing Direction ... W. 

(Prerailing direction during the same month for the preceding 21 years, W. and N. W.) 

Temperature Highest in the shade ... 67*1 on the 27th. 

Lowest in the Shade ... 38*8 on the 7th. 

Greatest Range 26*1 on the 31st. 

Highest in the Sun ... 110*0 on the 27th. 

Lowest on the Grass ... 31 '4 on the 29th. 

Mean Diurnal Range ... 15*0 

Mean in the Shade ... 51*0 

(Being 1*4 leas than that of the same month on an avenge of the preceding 21 years.) 



... Greatest Amount ... ... 98*0 on the 13th. 

Least 43*0 on the 27th. 

Mean 73*8 

(Balog 1*2 leas than that of the asme month on an avenge of the preceding 21 years.) 

Bain Greatest Fall 0*255 inch on the 16th 

Number of Days 10 rain and 9 dew 

T«*.i T?-n i 0*397 inch, 65 ft. above ground, 

lotairau | ^.,^^2 „ 15 in. above ground. 

(Being 8*070 iafibea leas than that of the aame month on an avenge of the preceding 21 ywn.) 

BrapOratiOXL Total Amount 1*870 

Osone Mean Amount 6*4 

Osing 0*8 greater than that in the aame month on an average of the precodli^ 19 yma.) 

'SL&ttricitj ••• Number of Days Lightning 5 

Cloudy Sky ••• Mean Amount 4*3 

Number of Clear Days ... 8 
Meteors ••• Number observed ... 6 



^emarhs. 

The weather this month has been cold and dry generally over the Colony. ^At 
Sydney the rainfall was only 0*762, and this is a fair index of the ninlall in th 
majonty of Country Stations. 
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GOYEBNMENT OBSBBVATOBY, STDKBT. 
L^nrniii, 88* 61' il* ; LoveirnDB, 10^ 4- 60-81* ; MAoimo Yabxaiiov, VTVfV 

AiraUST, 1880.— aKHEBAL abstract. 

Barometer ... Highest Beading ... 80-299 on the 16Ui» at 9-40 Ajn. 

AtdB^'Faht. Lowest Beading 29*433 on the 8th, at 2*2 pan. 

Mean Height 29*854 

CBeing 0*067 inch les than that in the same month on an average of the pwwiedingnjein.) 

Wind Ghreatest Pressure .... 42*3 lbs. on the lOtii. 

Mean Pressure 1*1 lb. 

Kumber of Days Oahn ... 

Prerailing Direction ... W.N.W. 

(FreTaiUng direction during the same month for the preoeding 21 jeass, W.) 



Temperature Highest in the Shade ... 79-3 on the 21st. 

Lowest in the Shade ... 41*4 on the 13th. 

Greatest Bange 28*0 on the 17th. 

Highest in the Sun ... 125*8 on the 20th. 

Lowest on the Ghraes ... 82*9 on the 13th. 

Mean Diurnal Bange ... 17*2 

Mean in the Shade ... 67*4 

(Being 2*7 greater than that of the same month on anaTerage of the pfeosdlng 21 

Humidi'fy ... Greatest Amount ••• 98*0 on the 80th. 

Least 30*0 on the 20th. 

Mean 63*6 

(Being 8 '6 leas than that of the sune month on an aTenge oC the preceding SI 

Bain Oreatest Fall 0586 inch on the 2nd. 

Number of Dajrs 2 rain and 7 dew. 

T/.*«i TToii / ^^^ inch, 66 feet abora greiffli 

lOiaiJJau 1^ 0-612 inch, 15 in. aborc ground. 

(Being 2*631 tnehes less than that of the same month on an aTenge of the prseediag n jius.) 

Evaporation Total Amount 8*662 

Osone Mean Amount 7*9 

(Being 2-4 greater than that in the sune month on an aTenge of the pieosdiBg 19 jsam) 

Electricity ... Kumberof Days Lightning 8 

Cloudy Sky ..« Mean Amount 3*8 

Number of Clear Dajs ... 4 
Xeteore ... Number obserred ... 4 



JBemontv. 

The temperature this month has been high, ^7 abore the average \ bat the dij 
weather still continues and onlj 0*612 was recorded at Sydney; and it i« a reaoA' 
able fact that in the country districts only 19 stations out of 178 had 1 Inoh tit mora 
of rain ; and the greatest fall was only 2*910 inches at Orange. 
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GOYBRNMENT OBSSBYATOBT, SYDNEY 

LAfRUini, tt* SI' 41'^ ; Umamnm, 10^ 4- W8l* ; Maovrio Y Axunoir, 9* 26' 2f EuL 

SEFTEMBEB, 1880.— Gbnebal Abstkact. 

Barometer ... Highest Heading 80*312 inches on the 8th, at 9*87 a.m. 

At 82° Palit. Lowest Beading 29*228 „ on the 2L8t, at 5*18 a.in. 

Mean Height 29858 

(Being 0*021 Inches less tlum ttiat in the same month on an arenge of the preceding 21 years.) 

Wind Greatest Pressure ... 192 lbs. on the 17th. 

Mean Pressure 0*8 

Number of Dajs Calm ... 

Prevailing Direction ... 8. 

(Prerailing direction during the same month for the preoediag 21 yean, W.) 

Temperature Highest in ihe Shade ... 83*3 on the 24th. 

Lowest in the Shade ... 47*9 on the 3rd. 

Grpat^st Bange 29*3 on the 24ih« 

Highest in the Sun ... 128*7 on the 21»t. 

Lowest on the Grass ... 38*8 on the 8rd. 

Mean Diurnal Range — 12*9 

Mean in the Shade ... 59*6 

(Being 0*0 greater than that of the same month on an avenge of the preceding 21 yean.) 

Humidity ••• Greatest Amount ... 99'0 on the 15th. 

Least 86-0 on the 24th. 

Meus. ... ... ... 77*0 

(Being 6*9 greater than that of the same month on an arenge of the preceding 21 yean.) 

Hain Greatest Pall 2*036 inches on the 16th. 

Number of Dajs IS rain and 7 dew. 

m . , -p. 11 / 4.238 inches, 65 ft. abore ground. 

j.otaiJ?au \6120 „ 16 in. abore ground. 

(Being 2-fl05 inches greater than tiiat of the sune month on an average of the preceding 21 years.) 

Eyaporation Total Amount 2*768 

Ozone Mean Amount 7*7 

(Being 2*0 greater than that in the same month on an aTcmge of the preceding 10 years.) 

Electricity ••• Number of Da^s Lightning 4 

Clotldy SJky ••• Mean Amount 6*8 

Number of Clear Dajs ... 2 

Meteors ••• Number obserred ... 

The temperature this month has been dightlj above the averagei and the rainfall 
generally aoundant. At Sydnej the amount was 6*120, or 2*906 greater than the 
arerage for this montH. In the country districts the greatest fall was 11*73 inches 
at Port Hacquarie. The soatk-westem districta however received little rain, and in 
some few places none felL 
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GOYBANKBIIT OBSBBVATOBY, SYDBBY. 

liAXRun, sr 6r 41'"; Ummnam, i» 4»60'81s MAarana Vaxiuw, r W f Arib 

OCTOBEB^ 1880.— GxnsAji ABSfucr. 

Barometer .- Highest Beading dO*l(M>iinlim(m the 7Ui,ai9'8DaB« 

AtaS'^SUii. Lowest Beading 29*052 „ oiithe23rd,itU-40sjB. 

Meaa Height 29*778 

(Beiog 0*066 inch Iam than that ia the nine awnth oo ao Mrenge of the pnoedinir & yam) 



Wind ••• — G^reatest Prewnre ... 17*4 Ibe. on tiie 12th. 

Mean Preaanre 0*6 lb. 

Number o£ Days Calm ... 
Frerailing Direction ... S. 
(Prevailing direction during ttie aMne month for the preoedJng 21 yean, N.B.) 

Temperature Highest in the Shade ... 89*7 on the 30th. 

liowest in the Shade ... 4i6'4 on the let. 

Gk-eatest Range 81*1 on the 80th. 

Highest in the Sun ... 146*5 on the Slat. 

Lowest on the Grass ... 41*4 on the 1st. 

Mean Diurnal Bange ... 13*8 

Mean in the Shade ... 61*1 

(Being S'4 leaa than that of the same month on an avenkge of the preceding 21 yeus.) 

Humidity ... G-reatest Amount ... 100*0 on the 21st. 

Least 87*0 on the 2nd. 

Mean 69*5 

(Being O'Sjgreater than that of the same month on an average of the preceding tl yeaia^) 

Bain GreateatFall 1*022 inches on the 2l8t 

Number of Dajs 16 rain and 8 dew. 

T^-i TT^n r 0*877 inch, 65 feet above ground. 

iotaiJ?au \2-870 inches, 15 in. above gnmad. 

(Being 0*442 inch lees than that of the same month on an average of the preceding 21 years) 

Evaporation Total Amount 8*720 

OiOne Mean Amount 7*7 

(Being 2*1 greater than that in the aame month on an avenge of the preceding 20 years) 

Electricity ... Number of Dajs Lightning 9 

Cloudy Sky ... Mean Amount 6*1 

Number of Clear Days ... 2 

Meteors ... Number observed ... 1 



Bemarke, 

The temperature this month at Sydney has been 2*4 less tfaMi tha Mwag*. Ibf 
rainfall generally was small, but not much below the average for tfaiB mrwnth. 
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GOYEBNHENT OBSSKVATOSY, SYDNBY. 

NOVEMBEE^ 1880.— Gxkekaii Abstba.ct. 

Barometer ... Highert Beading 30-042 inohee on the 6th, at 11*85 

W Faht. p.nL, and 7th, at 10 a.m. 

Lowest Beading 29*291 inchea on the 14th, at 3*28 p.m. 

Mean Height 29*759 

(Being OiBS inches less than that in the same month on an avenge of the preceding 21 yean.) 

Wind... ... Greatest Pressore ... 23'1 lbs. on the 14th and 29th 

Mean Pjressure... ... 0*9 lb. 

Number of DajsOahn ... 

Freyailing Direction ... S. 

(Prevailing direction during the same month for the preceding 21 yean, S.) 

Temperature Highest in the Shade ... 94*9 on the 14th. 

Lowest in the Shade ... 58'd on the 2l8t. 

(Greatest Bange 82'2 on the 14th. 

Highest in the Sun ... 1491 on the 14th. 

Lowest on the Grass ... 46*5 

Mean Diurnal Bange ... 14*1 

Mean in the Shade . . . 66*8 

(Being 0*2 greater than that of the same month on an average of the preceding 21 years.) 



... Greatest Amount ... 99*0 on the 9th. 

Least 83*0 on the 15th. 

Mean 76*8 

(Being 6*0 greater than that of the same month on an avoage oX. the preceding 21 years.) 

Bain Gbeatest Fall 1*282 inches on the 9th. 

Number of Dajs 18 rain and 8 dew. 

rpftf *i TT,!! / 1*447 inch 65 ft. above ground. 

ix)iai Jjaii \2*660 inches 15 in. aboye ground. 

(Being 0*891 inch less than that of the same month on an aversge of the preceding 21 years.) 

EvaporatiOll Total Amount 4*476 

Ozone « Mean Amount 7'6 

(Being 2*2 greater than that in the same month on an average of the preceding 20 years. 

Electridtj ... Number of Days Lightning 4 

Cloudy Sl^.*. Mean Amount 6'7 

Number of Clear Days ... 2 

KeteOTB •" Number obserred ... 2 

JtsMorib. 

Ihe weather this month has been ym diy, and at the great majority of observing 
stations the rainfall has been much less than 1 inch. A part of the S.B. coast, 
however, had abundant rain. Bodalla reports the greatest amount, vis., 8*520 
inches. 
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GOYEBNMBNT OBSEBYATOBY, SYDNBY. 
Latrudb, tt* 61' 41'' ; Lohorudb, 10^ 4> SO-Sl* ; MAcnmo YABiAnoir, TfSt'V\ 

DECEMBEB^ 1880.— Oebsbal Abstkact. 



Barometer — Highest Beading 

At 82** Ftht. Lowest Beading 

Mean Height 29^71 

(Being 0-028 inch greater than that in the same month on an aTvnge of the preeeding 



80*101 inches on the 19th, 
29-204 „ onthel5th«a|j 



... Greatest Pressnie ... 83*6 Ibe. on the Slst. 

Mean Preesnre 1*0 lb. 

Komber of Days Cahn ... 

Prerailing Direction ... NJS. 

(PreTBiUngdifeellon during the same month for the preceding tl yeaiSk N.B.)* 



Temperatore 



Highest in the Shade 
Lowest in the Shade 
Greatest Bange ... 
Highest in the Sun 
X/Owest on the Grass 
Mean Diamal Bange 
Mean in the Shade 



... 88*9 on the 3rd. 

... 63-9 on the 9th. 

... 29-3 on the ISth. 

... 161-9 on the 13th. 

... 40-6 on the 9th. 

... U6 

... fo-o 



(Being 0*6 greater than that of the same month on an average of the preceding tl 



Hmnidity 



... Greatest Amount 93*0 on the 4th. 

Least 28*0 on the 13th. 

Mean ... ... ... 66*8 

(Being 8*2 less than that of the same month on an average of the pieoedingZl 



BaiB 



Number of Days ... 
Greatest Fall 

Total Fall 



SBain 

0-360 inch on the 6th. 

„ 66 feet aboro 
M 16 in. abore 

(Being 1 611 indi less than that of the same month on an average of the preceding 21 yi 



( 0*630 

•\ 0*779 



Evaporatioii 
Ozone ... 

(Being 



Total Amount 6*823 

Mean Amount 6*6 

than that in the same month on an average of the pceoading yeeA) 



Electricity ... Number of Days Lightning 4 

Cloudy Sky ..* Mean Amount 6*4 

Number of Clear Days ... 

Meteom ••• Number observed ... 2 



The temperature has been moderate, only 0*5 aboye the average, and the hj^test 
shade less than 90° at Sydney ; the rainfall 0*779 is less than w average by X'611 
inches. The majority of the stations had a similar short supply j but part o£ the 
Northern districts hsd fine rains, the beayiest being 8*870 inches at Warialda. 
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NOTICE. 

Members of the Royal Society of New South Wales are informed 
that the Library will be open for consultation and for the issue 
of books on Wednesday afternoons from 4 to 6 p.m., and on 
the evenings of Monday, Wednesday, and Friday, from 7 to 1 o 
p.m. during the session, and during the recess (Januar}- to end 
of April) on Wednesdays from 4-6 and 7-10 p.m. 

Publications. 

Certain of the following publications of the Society can now 
be obtained at the Society's House in Elizabeth-street : — 
Trans, of the Phil. Soc. of N.S.W., 1862-6, price, los. 6d. 
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